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PART 1.

PROCEDURAL REGULATI ONS

ARTICLE 1. Definitions and Terms.................uiiiiiiiii.. 12 VAC 5-581-10

ARTICLE 2. Procedures. ... ... ... ...ttt 12 VAC 5-581-30

ARTI CLE 1.

DEFI NI TI ONS AND TERMS.

12 VAC 5-581-10. DEFI NI TI ONS.

12 VAC 5-581-20. Terns.

12 VAC 5-581-10. Definitions.

Unl ess ot herwi se specified, for the purpose of this chapter, the

foll owing words and terms shall have the foll owi ng nmeani ng unl ess the context

clearly indicates otherw se:

"Bi osol ids" neans a sewage sludge that has received an established

treatment for required pathogen control and is treated or managed to

reduce vector attraction to a satisfactory level and contains limted

| evel s of pollutants, such that it

acceptable for use by |and

application, marketing or distribution in accordance with the Biosolids

Use Regul ations (12 VAC 5-585-10 et. sq.) of the Code.

"Board" neans the State Board of Health.

"Certificate” neans a permt issued by the State Water Control Board

in accordance with pernmt regulations (9 VAC 25-31-10 et. sq. and 9 VAC

25-32-10 et. sq.).

"Comm ssioner"” neans the State Health Comm ssi oner
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"Critical areas/waters" neans areas/waters in proxinmty to shellfish

waters, a public water supply, recreation or other waters where health

or water quality concerns are identified by the Department or the State

Water Control Board.

"Conventional Design" neans the designs for unit operations

(treatment system conponent) or specific equipnment that has been in

satisfactory operation for a period of one year or nore, for which

adequat e operational information has been submitted to the Division to

verify that the unit operation or equipnment is designed in substantia

conpliance with this chapter. Equipnment or processes not considered to

be conventional may be deened as alternative or non-conventional

"Departnment"” neans the State Departnment of Health.

"Di scharge" neans (when used without qualification) discharge of

pol lutant or any addition of any pollutant or combination of pollutants

to State waters or waters of the contiguous zone or ocean other than

di scharge froma vessel or other floating craft when being used as a

means of transportation.

"Di vision" neans the Division of Wast ewater Engi neering of the

Ofice of Environmental Health Services, the adm nistrative unit

responsi ble for inplenenting this chapter

"Effluent Limtations" neans any restrictions, or schedul es of

conpl i ance, prohibitions or permt requirenents established under State

or Federal |aw for control of sewage di scharges.

"Exceptional Quality Biosolids" neans Biosolids that have received

an established | evel of treatment for pathogen control and vector

attraction reduction and contain known | evels of pollutants, such that

they may be marketed or distributed for public use in accordance with
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this chapter.

"Field Ofice" nmeans either the Environmental Engineering Field

Ofice of the Ofice of Water Progranms , or the district, or |oca

heal th office through which the Division inplenents its field

oper ati ons.

"Indirect Discharger"” neans an industrial waste discharger

i ntroduci ng pollutants into treatnment works.

"Industrial Wastes" neans |iquid or other wastes resulting fromany

process of industry, manufacture, trade or business, or fromthe

devel opnent of any natural resources.

"Land Application" neans the distribution of treated wastewater of

acceptable quality, referred to as effluent, or subernatent from

bi osolids use facilities or stabilized sewage sludge of acceptable

quality, referred to as Biosolids, upon, or insertion into, the |and

with a uniformapplication rate for the purpose of assimlation,

utilization and pollutant renoval. Bulk disposal of stabilized sludge

in a confined area, such as in landfills, is not |and application

"Li censee" neans an individual holding a valid license issued by the

Board for Waterworks and Wastewater Works Operators.

"Licensed Operator" neans a |licensee in the class of the treatnent

works who is an operator at the treatment works

"Manual " and "Manual of Practice" neans Part 111 of the Sewage

Col l ection and Treatment Regul ations .

"Operate" neans the act of making a decision on one's own volition

(i) to place into or take out of service a unit process or unit

processes or (ii) to make or cause adjustments in the operation of a

unit process or unit processes at a treatment works.
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"Operating staff" neans individuals enployed or appointed by any

owner to work at a treatment works. Included in this definition are

i censees whether or not their license is appropriate for the

classification and category of the treatnment works.

"Operator"” neans any individual enployed or appointed by any owner,

and who is designated by such owner to be the person in responsible

charge, such as a supervisor, a shift operator, or a substitute in

charge, and whose duties include testing or evaluation to contro

treatment works operations. Not included in this definition are

superintendents or directors of public works, city engineers, or other

muni ci pal or industrial officials whose duties do not include the actua

operation or direct supervision of a treatnment works.

"Owner" neans the Commonweal th or any of its political subdivisions,

i ncluding sanitary districts, sanitation district conm ssions and

authorities, federal agencies, any individual, any group of individuals

acting individually or as a group, or any public or private institution,

corporation, conpany, partnership, firmor association which owns or

proposes to own a sewerage systemor treatment works.

"Permt" neans an authorization granted by the Conmi ssioner to

construct, or operate either, a sewage collection system treatnent

wor ks, or biosolids use facility.

"Primary Sludge" nmeans sewage sludge renoved from prinmary settling

t anks designed in accordance with this chapter that is readily thickened

by gravity thickeners designed in accordance with this chapter

"Poi nt Source" nmeans any discernable, confined and di screte con-

veyance, including, but not limted to, any pipe, ditch, channel

tunnel, conduit, well, discrete fissure or container, fromwhich
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pol lutants are or may be discharged.

"Pol lutant" neans any substance, radioactive material, or waste heat

whi ch causes or contributes to, or may cause or contribute to pollution.

"Pollution" neans such alteration of the physical, chemcal or

bi ol ogi cal properties of any State waters as will, or is likely to,

create a nuisance or render such waters (1) harnful or detrinmental or

injurious to the public health, safety or welfare, or to the health of

ani mals, fish or aquatic life; (2) unsuitable with reasonabl e treatnment

for use as present or possible future sources of public water supply; or

(3) unsuitable for recreational, commercial, industrial, agricultural or

for other reasonable uses; provided that: (a) an alteration of the

physical, chemical or biological property of State waters, or either a

di scharge, or a deposit, of sewage, industrial wastes, or other wastes,

to State waters, by any owner, which by itself is not sufficient to

cause pollution, but which, in conbination with such alteration of, or

di scharge, or deposit to State waters by other owners, is sufficient to

cause pollution; (b) the discharge of untreated sewage by any owner into

State waters; and (c) contributing to the contravention of standards of

water quality duly established by the State Water Control Board are

"pollution" for the terns and purposes of this chapter

"Reliability" neans a neasure of the ability of a conponent or

systemto performits designated function without failure or

interruption of service

"Responsi bl e charge" neans designation by the owner of any

i ndividual to have the duty and authority to operate a treatment works.

"Sewage" neans the water-carried and nonwater-carried human

excrenment, kitchen, |aundry, shower, bath or |avatory wastes, separately
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or together with such underground, surface, storm and other water and

liquid industrial wastes as may be present fromresidences, buildings,

vehicles, industrial establishments or other places.

"Settled sewage" is effluent froma basin in which sewage is held or

remai ns in quiescent conditions for 12 hours or nore and the residua

sewage sludge is not reintroduced to the effluent follow ng the holding

period. Sewage flows not in conformance with these conditions providing

settl ed sewage shall be defined as nonsettled sewage.

"Sewage Sl udge" or "sludge" neans any solid, semisolid, or liquid

resi dues which contain materials removed from nmunicipal or domestic

wastewater during treatnent including prinmary and secondary residues.

Gt her residuals or solid wastes consisting of materials collected and

renoved by sewage treatnent, septage and portable toilet wastes are so

included in this definition. Liquid sludge contains |ess than 15%dry

resi due by weight. Dewatered sludge contains 15 or nore percent dry

resi due by weight.

"Sewer age System' (also referred to herein as a sewage

collection system) neans a sewage collection system consisting of

pi pelines or conduits, punping stations and force mains and al

ot her construction, devices and appliances appurtenant thereto,

used for the collection and conveyance of sewage to a treatnment

works or point of ultimate disposal.

"Shal | " neans a mandatory requirenent.

" Shoul d" neans a recommendati on.

" Sl udge Managenent" neans the treatnent, handling, transportation

use, distribution or disposal of sewage sl udge.

"State Waters" neans all water, on the surface and under the ground,
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wholly or partially within, or bordering the state or within its

jurisdiction.

"Subst anti al Conpliance" neans designs that do not exactly conform

to the guidelines set forth in Part IIl as contained in docunments

subm tted pursuant to this chapter but whose construction will not

substantially affect health considerations or performance of the

sewer age system or treat ment worKks.

"Subsurface Di sposal" neans a sewerage systeminvolving the

controlled distribution of treated sewage effluent bel ow the ground

surface in a manner that may provide additional treatnment and

assimlation of the effluent within the soil so as not to create a point

source discharge or result in pollution of surface waters.

"Surface Waters" nmeans (a) All waters which are currently used, were

used in the past, or may be susceptible to use in inter-state or foreign

comerce, including all waters which are subject to the ebb and flood of

the tide; (b) Al interstate waters, including interstate "wetl ands;"

(c) Al other waters such as intrastate |akes, rivers,

streans (including intermttent streams), nudflats, sandflats,

"wet -1 and," sloughs, prairie potholes, wet neadows, playa |akes, or

natural ponds the use, degradation, or destruction of which would affect

or could affect interstate or foreign comerce including any such

waters: (1) Wich are or could be used by interstate or travelers for

recreational or other purposes; (2) Fromwhich fish or shellfish are or

could be taken and sold in interstate or foreign commerce; or (3) Wich

are used or could be used for industrial purposes by industries in

interstate conmerce; (d) Al inpoundnments of waters otherw se defined as

waters of the United States under this definition; (e) Tributaries of
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waters identified in paragraphs (a) through (d) of this definition; (f)

the territorial sea; and (g) "Wetlands" adjacent to waters (other than

waters that are thensel ves wetlands) identified in (a) through (f) of

this definition.

"Toxic Pollutant" neans any agent or material including, but not

limted to, those listed under Section 307(a) of the C ean Water Act

whi ch after discharge will, on the basis of available information, cause

toxicity. Toxicity nmeans the inherent potential or capacity of a

material to cause adverse effects

a living organism including acute

or chronic effects to aquatic life, detrinmental effects on human health

or other adverse environmental effects.

"Treat ment Works" neans any device or systemused in the storage,

treatment, disposal or reclamtion of sewage or conbinations of sewage

and industrial wastes, including but not |inmted to punping, power and

ot her equi pnent and their appurtenances, septic tanks and any worKks,

including land, that are or will be (i) an integral part of the

treatment process or (ii) is used for ultimte disposal of residues or

effluents resulting fromsuch treatment. Treatnent works does not nean

either biosolids use facilities, or |and application of biosolids on

private land, as permitted under the Biosolids Use Regul ations (12 VAC

5- 585) .

"Vari ance" neans any mechani smor provision which allows a

condi tional approval based on a waiver of specific regulations t

a

specific owner relative to a specific situation under docunented

conditions for a specified tine period.

"Water Quality Standards" neans the narrative statenents for genera

requi renents and nuneric limts for specific requirenents, that describe
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the water quality necessary to neet and maintain reasonable and

beneficial uses. Such standards are established by the State Water

Control Board under '62.1-44.15(3a) of the Code as the State Water

Qual ity Standards (9 VAC 25-260-10 et. sq.).

12 VAC 5-581- 20.

Terms. Generally used technical terns not defined in this chapter

above shal |l be defined in accordance with "G ossary-Water and Wast ewat er

Control Engi neering" published by Anerican Public Health Association

(APHA), Anerican Society of Civil Engineers (ASCE), American Water Wrks

Associ ati on (AWM), and Water Environnment Federation (VEF).
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ARTI CLE 2.

PROCEDURES.

12 VAC 5-581-30. Conpliance with The Administrative Process Act.

12 VAC 5-581-40. Extent of Regul ations.

12 VAC 5-581-50. Enforcenent.

12 VAC 5-581-60. Emergency Orders.

12 VAC 5-581-70. Variances.

12 VAC 5-581-80. Types.

12 VAC 5-581-90. Informal Conference.

12 VAC 5-581-100. Hearing.

12 VAC 5-581-110. Permits.

12 VAC 5-581-120. Reliability Classification.

12 VAC 5-581-130. Permit Procedures.

12 VAC 5-581-140. Application.

12 VAC 5-581-150. Preliminary Engineering Conference.

12 VAC 5-581-160. Preliminary Engineering Proposal.

12 VAC 5-581-170. Pl ans.

12 VAC 5-581-180. Specifications.

12 VAC 5-581-190. Qperation and Mintenance Manuals.

12 VAC 5-581-200. Sludge Management Pl ans.

12 VAC 5-581-210. Formal Requirements for the Submi ssion of Engineering Data.

12 VAC 5-581-220. Processing of Plans, Specifications and O her Engineering
Docunent s.

12 VAC 5-581-230. Construction Permit.

12 VAC 5-581-240. Operation Permit.

12 VAC 5-581-250. Permit Modifications or Revocation Actions.
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12 VAC 5-581-260. Nonconventi onal Methods.

12 VAC 5-581-270. Non-Di schargi ng Treat ment WorKks.

12 VAC 5-581-280. Ceneral Pernmit for Sewerage Systens.

12 VAC 5-581-290. Conpliance with Part |1 (Operational Regul ations).

12 VAC 5-581-300. Conpliance with Part Il (Manual of Practice).

12 VAC 5-581-30. Conpliance with The Administrative Process Act.

The provisions of the Virginia Administrative Process Act, Title 9,

Chapter 1.1:1 of the Code of Virginia (1950), as amended, and Title 32.1

govern the adoption and enforcenment of the Regul ations and Standards contai ned

in the chapter. Al procedures outlined below are in addition to, or

conpliance with, the requirenents of that Act.

12 VAC 5-581-40. Extent.

A. Powers and Procedures. The Board reserves the right to utilize any

| awful procedure for the enforcement of the Regul ations and standards

contained in this chapter.

B. Establishment. Authority for the Regul ations and standards contai ned

in this chapter for the operation,construction, or nodification of a sewerage

systens or treatnment works are established, pursuant to sections 32.1-164 and

62.1-44.19 of the Code of Virginia as anmended.

C. Effective Date. The effective date of the Regul ations and standards

contained in this chapter is

D. Exception. |If the establishment of a Regulation or standard is

necessary for the preservation of public health, safety, or welfare, the Board

or Conmi ssioner may i nmedi ately promul gate and adopt the necessary regul ation

or standard by conplying with the procedures set forth in, '32.1-13 of the

Code of Virginia, or the Admi nistrative Process Act (APA).
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12 VAC 5-581-50. Enforcement.

A.  Notice. Wenever the Conmi ssioner has reason to believe that a

violation of Title 32.1 or of any of the Regul ations and standards contai ned

in this chapter has occurred or is occurring, the Division shall so notify the

al l eged violator. Such notice shall be: (i) in witing, with a request to the

owner to respond by providing any pertinent information on this issue they may

wish to; (ii) cite the Statute, Regulation or Regulations that are allegedly

being violated, and (iii) state the facts which formthe basis for believing

that the violation has occurred or is occurring. Such notification is not an

official finding or case decision nor an adjudication, but may be acconpani ed

by a request that certain corrective action be taken.

B. Oders. The Conmi ssioner may elect to issue enforcement orders.

1. Pursuant to '32.1-26, of the Code, the Conmi ssioner may issue

orders to require any owner to conply with the provisions of Title 32.1

or the Regulations and standards contained in this chapter. The order

may require:

i The immedi ate cessation or correction of the violation

ii. The acquisition or use of additional equipnment, supplies

or personnel to ensure that the violation does not

recur,

i The submission of a plan to prevent future violations,

iVv. The subni ssion of an application for a variance,

V. Any other corrective action deened necessary for proper

conpliance with the standards contained in this chapter

or

Vi . Eval uation and approval, if appropriate, of the required
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submi ssions, or

vii. Conpl i ance.

C. The Conmi ssioner may act as the agent of the Board to enforce al

effective orders and conpliance with the standards contained in this

chapter. Should any owner fail to conply with any effective order or

the standards contained in this chapter, the Conmi ssioner may:

i Institute a proceeding to revoke the owner's permt in

accordance with ' 32.1-26 of the Code,

ii. Request the Commonweal th Attorney to bring a crimna

acti on,

iii. Request the Attorney General to bring an action forciyvi

penalty, injunction, or other appropriate renmedy, or

iVv. Do any combi nation of the above.

D. Not exclusive. Al sewerage systems or treatment works shall be

constructed and operated in conpliance with the standards and requirenents as

set forth in this chapter. Nothing in this section shall prevent the

Conmi ssioner or the Division fromtaking action prior to issuing an order

frommaking efforts to obtain voluntary conpliance through conference

war ni ng, or other appropriate means.

12 VAC 5-581-60. Emergency Orders.

The Conmi ssioner may, pursuant to Virginia Code '32.1-13, issue

energency orders in any case where there is an i nm nent danger to the public

health resulting fromthe unauthorized construction or operation of any

sewerage systens or treatnment works. An energency order may be communi cated

by the best practical notice under all the circumstances, and is effective

i medi ately upon receipt. The order nmay state any requirenents necessary to
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renove the danger to the public health, including the inmedi ate cessation of

the construction or operation of the sewerage systens or treatnment works.

Violation of an emergency order is subject to civil enforcement and is

puni shabl e as a crimnal msdemeanor. Energency orders shall be effective for

a period deternmined by the Conmi ssioner. Enmergency orders may be appealed in

accordance with the provisions of the Adm nistrative Process Act.

12 VAC 5-581-70. Variances.

The Conmi ssioner may grant a variance t

a procedural, design, or

operational regulation or standard by followi ng the appropriate procedures set

forth in this chapter.

A.  Requirenments. The Conmissioner may grant a variance if he finds

that the hardship i nposed (may be econonic) outweighs the benefits that may be

recei ved by the public and that the granting of such variance does not subject

the public to unreasonable health risks or environmental pollution

B. Application. Any owner may apply in witing for a variance. The

application should be sent to the appropriate Field Ofice or Division as

specified, for evaluation. The application shall include:

1. Acitation of the regulation fromwhich a variance is requested.

|™

The nature and duration of variance requested.

|

A statenment of the hardship to the owner and the anticipated

i npacts to the public health and welfare if a variance were granted.

4. Suggested conditions that might be inposed on the granting of a

variance that would linmt its detrinmental inpact on public health and

wel fare.

5. Oher information, if any, believed to be pertinent by the

applicant.

6. Such other information as may be required to make the
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determ nation in accordance with this chapter.

C. Consideration. The Conmi ssioner shall act on any variance request

subm tted pursuant to this chapter within 60 days of receipt of request. In

the Conmi ssioner's consideration of whether a sewerage systens or treatnment

wor ks variance should be granted, the Conmi ssioner shall consider such factors

as the follow ng:

1. The effect that such a variance would have on the adequate

operation of the sewerage systens or treatnment works, including operator

safety (in accordance with requirements of the Virginia Departnment of

Labor and Industry - VOSH).

2. The cost and other econonic considerations inposed by this

requirenent;

3. The effect that such a variance would have on the protection of

the public health, or the environnent.

D. Disposition. The Conmissioner will offer the owner an opportunity

to participate or becorme informed as to the variance processing and deci sions.

1. The Conmi ssioner may grant the variance request and if the

Conmi ssi oner proposes to deny the variance he shall provide the owner an

opportunity to an informal hearing as provided in the APA '9-6.14:11 of

the Code. Following this opportunity for an informal hearing the

Commi ssioner may reject any application for a variance by sending a

rejection notice to the applicant. The rejection notice shall be in

witing and shall state the reasons for the rejection. A rejection

notice constitutes a case decision

2. If the Conmi ssioner proposes to grant a variance request

subm tted pursuant to the Regulations, or standards contained in this
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chapter, the applicant shall be notified in witing of this decision

Such notice shall identify the variance, the sewerage systenms or

treatment works involved, and shall specify the period of time for which

the variance will be effective. Such notice shall provide that the

variance will be terni nated when the sewerage systens or treatment works

cones into conpliance with the applicable Regulation or standard and may

be term nated upon a finding by the Conmi ssioner that the sewerage

systens or treatnment works has failed to conply with any requirements or

schedul es issued in conjunction with the variance. The effective date

of the variance shall be 15 days following its issuance

E. Posting. Al variances granted for the design or operation of any

sewer age systens or treatnment works are nontransferable. Any requirenments of

the variance shall beconme part of the pernmit of the sewerage systens or

treat ment works subsequently granted by the Conmi ssioner

12 VAC 5-581-80. Types.

Heari ngs before the Board, the Conmm ssioner, or their desi gnhees shal

i nclude any of the following fornms dependi ng upon the nature of the

controversy and the interests of the parties involved. Al concerned parties

will be provided with a reasonable notice of any intent to consider any public

data, docunents or information in making case decisions.

A. Informal conference - An "informal conference” is a conference wth

the Conmi ssioner or his designee with concerned parties, in person, wth

counsel, or other representatives, held in accordance with '9-6.14:11 of the

Code.

B. Hearing - A hearing

a formal, public proceeding before the

Conmi ssi oner or a designated hearing officer and held in conformance with '9-
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6.14:12 of the Code.

12 VAC 5-581-90. Informal Conference.

The named party that is the subject of a case decision is entitled to an

informal conference prior to the final decision. The conference is mandatory,

and will be held without demand, unless the party waives its right to the

conference, the party agrees to a proposed decision, or the party and the

Conmi ssi oner agree to proceed directly t

a hearing.

The Conmi ssioner's decision following the informal conference shall be

the final agency action, and subject to appeal under the Adnministrative

Process Act, as of the date of notification of the affected party, except

where a hearing is required by law, or where the Conmi ssioner decides that

|

hearing is appropriate to resolve factual issues, or where the party files

|

timely petition for a hearing, as set out bel ow

12 VAC 5-581-100. Hearing.

The named party that is the subject of an order under '32.1-26 of the

Code is entitled t

a hearing under '9-6.14:12 of the Code prior to the fina

deci sion. For case decisions where no hearing is required by law, the

Conmi ssioner may hold a hearing in any case in his discretion. In cases where

no hearing is required and the Conmi ssioner does not elect to hold a hearing,

any party to a case decision made pursuant to an informal conference may

petition the Conmissioner for a hearing.

A. A hearing may include the follow ng features:

1. Notice - A Notice states the time, place, and issues involved in

the prospective hearing and is sent to parties requesting the hearing

by certified mail at |east 15 cal endar days before the hearing is t

take pl ace.
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2. Record - Arecord of the hearing made by a court reporter or

ot her approved neans. A copy of the transcript of the hearing, if

transcribed, is provided within a reasonable tinme to any person upon

witten request and payment of the cost. |If the record is not

transcribed, then the cost of preparation of the transcript is borne by

the party requesting the transcript.

3. Evidence - Al interested parties attending the hearing my

present evidence, expert or otherwise, that is material and relevant to

the issues in controversy. The adnissibility of evidence shall be in

accordance with the APA. Al parties may be represented by counsel

4. Subpoena - The Conmi ssioner or hearing officer, pursuant to '9-

6.14:13 of the Code may issue subpoenas for the attendance of witnesses

and the production of books, papers, maps, and records. The failure of

a witness wthout |egal excuse to appear or to testify or to produce

docunents may be reported by the Conmi ssioner to the appropriate Circuit

Court.

5. Judgrment and Final Oder - The Conmi ssioner may utilize a

hearing officer to conduct the hearing as provided in '9-6.14:14.1 of

the Code and to make witten recommended findings of fact and

conclusions of |law to be submtted for review and final decision by the

Conmi ssioner. The final decision of the Conm ssioner, reduced to

witing, contains the explicit findings of fact upon which his decision

is based. Copies of the decision shall be delivered to the owner

affected by it. Notice of a decision will be served upon the parties

and becone a part of the record. The decision shall be effective within

fifteen (15) days of mailing a copy by certified mail, return receipt
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requested, to the |ast known address of the affected parties ('32.1-26

of the Code).

B. Any such petition shall be filed with the Conmi ssioner w thin 30

days of the date the Conmi ssioner notifies the party of his decision. 1f no

petition is received within this thirty day period, the Conmi ssioner's

deci sion shall be final on the date of the notice of the decision

C. The petition shall state:

1. The identity of the petitioner requesting the hearing, and its

counsel, if any,

2. The inmediate, pecuniary, and substantial interest of the peti-

tioner that is directly affected by the Conmi ssioner's decision and how

that interest is affected, and

3. The issues of fact that the petitioner alleges both

i. have been decided erroneously, and

ii. if decided differently would directly affect the

petitioner's interest.

D. The Conmi ssioner shall notify the petitioner by certified mail,

return receipt requested, of his decision to grant or deny the requested

hearing. The Conmissioner may grant the hearing in his discretion if he finds

all of the follow ng:

i The petitioner is a party to the decision

i The petition is tinmely and it raises a substantial issue

of fact that, if decided differently, would have an

i mmedi ate, pecuniary, and substantial effect upon an

interest of the petitioner, and

iii. The factual issue would appropriately be deternined
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under the trial-like procedures of Code, ' 9-6.14:12

E. If the Conmi ssioner denies a tinmely petition for hearing, that

deni al shall be the final agency action on the underlying decision. |If the

Conmi ssioner grants the petition, the decision followi ng the hearing shall be

the final agency action. Wiere there is no tinmely petition for a hearing, the

Conmi ssioner's decision following the informal conference shall be the fina

agency action.

12 VAC 5-581-110. Permits.

No owner shall cause or allow the construction, expansion, or

modi fication (change of 20 percent or nore in capacity or performance

capability) of a sewerage systemor treatnment works except in conpliance with

a witten Construction Pernmit fromthe Conmi ssioner unless as otherw se

provided for by the regul ations and standards contained in this chapter

Furthernore, no owner shall cause or allow any sewerage systems or treatmnment

works to be operated except in conpliance with a witten Operation Permit

i ssued by the Conmissioner which authorizes the operation of the sewerage

systenms or treatment works unl ess otherw se provided for by the regul ations

and standards contained in this chapter. Conditions nmay be inposed on the

i ssuance of any permit, and no sewerage systems or treatment works may be

constructed, nodified, or operated in violation of these conditions.

A. Discharges of 1,000 gpd or less. On-site (located within owners

property) residential sewage treatnment works having a design capacity of 1000

gal l ons per day or |ess may not be governed by the regul ati ons and standards

contained in this chapter if the performance reliability of such technol ogy

has been established by an approved testing program (12 VAC 5-581-260). These

treatment works are regulated by the State Water Control Board and ot her
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applicabl e regul ati ons of the Department (12 VAC 5-610-10 et. sq. and 12 VAC

5-640-10 et. sg.). Oawners of such treatment works shall make application in

accordance with and obtain the necessary permts fromthe State Water Contro

Board and Department as appropriate via the application procedures established

for such treatnent works.

B. Small Sewerage Systens and Treatnment Works. As described in this

section, the requirenent to formally obtain a Construction Permt and an

Operation Permit through the provisions of the regul ations and standards

contained in this chapter is waived for sewerage systens having a design

capacity of 40,000 gallons per day or |less and serving or capable of serving a

popul ati on of 400 persons or |ess and consisting entirely of gravity flow

sewers. A waiver for formal permt issuance may also be granted for either: 1.

construction of gravity flow sewers of twelve (12) inch dianeter design size

or less, or 2. installations consisting of a single sewage punping station

havi ng a desi gn punping capacity of 25 gallons per minute or |ess and handling

a total daily volume of 2000 gallons or |ess, provided the follow ng

conditions are net. In addition, this waiver nmay be granted to permttees of

| and application sites neeting the operational restrictions specified in the

Bi osol i ds Use Regul ations (12 VAC 5-585-130), or those sites utilized entirely

for research projects in accordance with this chapter

In order to qualify for a pernmit waiver for collection systems serving

more than 400 persons, the permittee or owner nust file with the Division an

application (Part 1V) or a letter of intent to construct and operate such a

system as descri bed above. The letter shall be filed at | east 30 days prior

to the time that granting of such a waiver would be required to initiate

construction. The letter shall contain a brief description of: the proposed

sewer age system or |and application, applicable naintenance provisions, the
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area to be served, the |ocation of the proposed sewerage system treatnment

works, or |and application and the point of discharge or entry to the

downstream sewer age systemor treatnment works if applicable. 1f the owner of

the sewerage system or treatment works, is not the applicant, the applicant

shall denpnstrate that the downstream owner will accept the design flow for

connection to the downstream sewerage systemor treatnment works. A witten

statenent that the additional sewage being di scharged into the downstream

systemwi || be accepted may be required. |If after review of the application

best interest of public health to waive the permit requirenments of the

regul ati ons and standards contained in this chapter, the owner will be so

notified and will be required to obtain the applicable Construction and

Operation Permits. The provisions of this subsection are not applicable if

the owner has obtained a General Pernmit pursuant to the regulations and

standards contained in this chapter. The Conmi ssioner may revoke a waiver

granted under this section in his sole discretion if he determ nes that the

public Health and Welfare would be better served by issuance of an appropriate

permt.

12 VAC 5-581-120. Reliability Cassification.

The Commi ssioner shall establish the reliability classification

follow ng discussion with the owner for inclusion in the engineer's design of

the sewerage systemor works. Reliability is a measurement of the ability of a

conponent or systemto performits designated function without failure or

interruption of service. Overflowcriteria, such as a period of discharge,

are utilized solely for the establishment of reliability classification for

desi gn purposes and are not to be construed as authorization for, or defense

of, an unpernmtted discharge to State waters. The reliability classification
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will be a major consideration for discussion at the prelinminary engineering

conference described in this chapter. Punp stations associated with, but

physically renoved from the actual treatment works may have a different

classification than the treatment works itself. The reliability

classification shall be based on the water quality and public health

consequences of a conponent or systemfailure. Guidelines for classifying

sewer age systens and treatnment works are as follows:

A. Reliability Class |I. Sewerage systems or treatment works whose

| ocation, or discharge, or potential discharge, (i) is sufficiently close to

residences, public water supply, shellfish, or recreation waters, or (ii)

has a volume or character, or (iii) for which mininmal dilution of ten (10) to

one (1), receiving water volune to discharge volune, based on permt flow

values is not provided year round, such that permanent or unacceptabl e damage

coul d occur to the receiving waters or public health if normal operations were

i nterrupted.

B. Reliability Class II. Sewerage systems or treatment works whose

| ocation or discharge, or potential discharge, due to its volume or character

woul d not permanently or unacceptably damage or affect the receiving waters or

public health during periods of short-term operations interruptions, but could

be damaging if continued interruption of normal operation were to exceed 24

hour s.

C. Reliability Class IIl. Sewerage systems or treatment works not

otherwi se classified as Reliability Class | or Class Il

Unl ess desi gnated as applying t

a particular reliability class, al

requirements specified in the regul ations and standards contained in this

chpater apply equally to all reliability classes.

12 VAC 5-581-130. Permit Procedures.
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Construction Permits are issued by the Conmi ssioner, but all requests

for a Construction Pernit shall be directed initially to the Field Ofice

whi ch serves the area where the sewerage systemor treatnment works is | ocated

unl ess a submission directly to the Division is specified. The procedure for

obtaining the permt includes one or nore of the followi ng steps: (i) the

subm ssion of an application, (ii) a prelimnary engineering conference, (iii)

the establishment of the reliability classification of the sewage collection

or treatnment works, (iv) submi ssion of a prelimnary engineering proposal, (v)

the subnission of plans, specifications, design criteria and other data in the

nunber requested by the Division, (vi) the submission of an operation and

mai nt enance manual, (vii) the submi ssion of a sludge management plan. A

formal technical evaluation involving a detailed engineering analysis of the

pl ans, specifications and other design documents by the departnment staff may

be required. This evaluation should be conpleted within 30 days of receipt of

conpl ete docunents. A formal technical evaluation may be waived following a

review of the prelimnary engineering proposal provided that the owner's

consultant submits a statenment that the design neets the requirenents

est abl i shed through the regul ations and standards contained in this chapter

12 VAC 5-581-140. Application.

All applications shall be subnitted on a form provided by the Division

and shall be submitted by the owner or authorized agent to the appropriate

Field Ofice or Division as specified within 30 days of the tinme an owner

desires to be notified of the required procedure for issuance of a

construction permt. An application for a Construction Permt for a sewerage

system shal | be acconpani ed by notification that |ocal government will issue

necessary approvals and design data verifying that downstream capacity is

avai |l abl e to adequately convey and treat the design flows in accordance with
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these regulations. An application for a Construction Pernit for a sewerage

systemor treatnment works will not be considered conplete until evidence is

submitted that a conplete application has been subnmitted for any necessary

certificate (draft permt) to be issued by the State Water Control Board in

accordance with '62.1-44.19 of the Code. The owner will be notified by the

Di vision within 30 days of receipt of a conplete application, if a technica

eval uation of prelimnary or final design docunments is required follow ng the

prelimnary engineering conference, if held.

12 VAC 5-581-150. Preliminary Engineering Conference.

A prelimnary conference with the appropriate Field Ofice engineering

staff or Division as specified will be held for proposed treatnent works and

punp station designs to establish the requirenments for subm ssion of the

i nformation necessary for a determination by the Conmissioner relating to the

i ssuance of a construction permit. The applicant's engineer shall be prepared

to set forth the sewage collection or treatnment problens and the proposed

solution in such a manner as to support the conclusions and recomendati ons

presented at this neeting. A prelimnary engineering proposal may be

submtted prior to, during, or following the prelimnary conference. M nutes

of the neeting shall be recorded and distributed to the concerned parties.

12 VAC 5-581-160. Preliminary Engineering Proposal

A. njective. The objective is to facilitate a determi nation by the

Conmi ssi oner that the proposed design selected by the owner either requires,

or does not require, submission of design docunents for a formal technica

evaluation to establish that the followi ng standards will be reliably net by

operation of the facility or system (i) conpliance with effluent |inmtations

and treatnment requirenents established by the State Water Control Board, and
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(ii) conformance with applicable mnimumrequirenments established by the

regul ati ons and standards contained in this chapter, in order that a

construction permt be issued.

B. Content. The prelininary engineering proposal when subnitted for

eval uation shall consist of an engineering report and prelimnary plans which

shall contain the necessary data to portray the sewerage system or treatnment

wor ks problem(s) and solution(s). In lieu of the requirement for a conplete

prelimnary engineering proposal for small flow or minor projects (design flow

less than one (1) million gallons per day (ngd)) can be waived by the Division

in accordance with the letter fromthe owner's engi neer summarizing the

agreenents reached at the prelimnary engineering conference. For al

proposal s involving sewerage systems or treatnment works, whether new or

upgr aded, the engineer shall nmake an evaluation of the |00-year flood

el evation at the proposed site(s), using avail able data and sound hydrol ogic

principles. 1f a flood potential is indicated, the flood plain boundaries

shal | be delineated on a site map, showing its relation to the proposed

facility(ies) and actions proposed to conply with this chapter shall be

included in the prelimnary engineering proposal or with the letter

summari zing the agreenents reached at the prelimnary engineering conference.

A conceptual plan for closure of the treatment works shall be discussed prior

to final design to anticipate such an occurrence. On major projects (design

flow of 1 MG or nore) excluding sewerage systens that are exenpted from

technical evaluation, the prelinminary engineering proposal can include as a

mninmumthe following information as applicable:

(i) Mappi ng of present site |ocation and evaluation of site

constraints.

(ii) Dat a supporting predicted service popul ation.
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(iii)

Identification of specific service area for inmediate

(iv)

consi deration and possi bl e extensi ons.

Data, including reliable nmeasurements or predictions of

(v)

design flow and anal yses of sewage constituents as a

basis of process design.

Description of treatment process and flow plans

(vi)

identifying the proposed arrangement of basins, piping

and related equi pment with unit operation design

paraneters and sizes.

Description of sludge management met hod.

(vii)

Pl an for inposed operations requirenents, i.e., certain

(viii)

unit operations may be required to operate independently

of others in accordance with the reliability

classification, while achieving the treatnent

performance necessary to neet permit limits under

average desi gn conditions.

Denonstration of conpliance with State and | ocal |aws

(ix)

and regul ati ons.

Summary of findings, conclusions and recommendati ons.

(x)

Description of existing institutional constraints or

(xi)

ot her unresol ved problens that influence sel ection of

alternative sol utions.

Estimate of capital and operating costs of al

(xii)

alternatives presented if available as public

i nf ormati on.

For those projects for which a Virginia Revolving Loan

will be requested, the ways in which the specia




VI RG NI A DEPARTMENT OF HEALTH Page 31 of
SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS

requirements contained in Title Il of P.L. 92-500 will

be met (infiltration, cost effectiveness, etc.).

(xiii) Staffing and operating requirenents for facility.

(xiv) Identification consistent with all applicable areaw de

pl ans, of drainage basin, service area, and nmetropolitan

area pl ans.

(xv) Desi gnation of owner's representative for design

pur poses.

(xvi) For | and application proposals, the information required

by Part Il of this chapter, as appropriate.

The format for the Prelinminary Engineering Proposal is

listed in Part IV of this chapter.

C. Approval within 30 days of the receipt of a conplete prelimninary

engi neering proposal the Division will approve or disapprove it and notify the

owner and consul tant accordingly.

12 VAC 5-581-170. Construction Draw ngs (Pl ans)

Construction Drawi ngs (Pl ans) for sewerage systens or treatnment works

i nprovenments for which a technical evaluation is required shall provide the

information necessary to determine that the owner's final plans,

specifications, and other docunments satisfy: (i) requirenents established by

these regul ations and engineering standards of practice and (ii) the mni mum

requirements and limting factors established in the owner's approved

Preli m nary Engi neering Proposal. The final plans should include:

A, Final Engineering Docunents. Draw ngs, (Plans), Specifications and

ot her engi neering docunents that are subnmitted to the Division for a technica

eval uation shall be in substantial conpliance with the Regul ations prior to

i ssuance of a Construction Permit by the Conmi ssioner. Engineering documents
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may be submitted by the owner to the Division following the Prelimnary

Engi neering Conference, or following a technical evaluation of the prelimnary

engi neering proposal if required. Four copies shall be submitted to the

Di vi sion for non-Virginia Revol ving Loan Fund funded projects and five copies

shal | be submitted for projects financed through the Virginia Revolving Loan

Fund. The original of the letter of submittal with appropriate signature(s)

shal | acconpany the engi neering docunents. The |letter of subnmittal should

identify any necessary actions to be taken by the Division to expedite

eval uation of the submtted docunents.

Al'l draw ngs, specifications, engineer's reports and other docunents

subm tted for evaluation shall be prepared by or under the supervision of

appropriately licensed professionals, legally qualified to practice in

Virginia, in accordance with the provisions of '54.1-400 to 54.1-411 of the

Code of Virginia inclusive. Al submitted plans for sewerage systems or

treatment works shall bear a suitable title showing the name of the

muni ci pality, sewer district, institution or other owner and shall show the

scale in feet, a graphical scale, the north point, date and the name of the

appropriate licensed professional. Also, each plan sheet shall bear the sane

general title identifying the overall project, and each shall be nunbered.

Appropriate subtitles shall be included on the individual sheets. The plans

shall be clear and legible. They shall be drawn to a scale which will permt

all necessary information to be plainly shown. The size of the plans should

be no larger than 36 inches by 48 inches. The datum used shoul d be indicated.

Locations of all special features, when made, shall be shown on the plans.

Logs of test borings shall be given either on plans or in the specifications.

Detail plans shall consist of plan views, elevations, sections, and
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suppl ementary views which, together with the specifications and genera

| ayouts, provide the working information for the contract and construction of

the works. The plans shall include dinmensions and relative el evations of

structures, the |location and outline formof equipnment, |ocation and size of

pi ping, water levels, ground el evations, and erosion control abatenent

facilities. Data shall be provided for proposed additions of flow to existing

sewer age systenms indicating that the additional sewage flow fromthe proposed

project will have no adverse inpact on the operation of downstream

facilities.

B. Sewerage Systems. Plans submitted for new construction or

substantial nodification (increasing flow capacity by nore than 20 percent) of

sewage collection piping shall include the followi ng: the |ocation, size,

type and direction of flow of all existing and proposed sanitary sewers

i nvolved in the project.

1. Detailed plans when subrmitted for evaluation shall provide

conpl ete and properly scal ed graphical depictions of design information.

Profiles shall have a horizontal scale of not nore than |00 feet to the

inch and a vertical scale of not nore than |0 feet to the inch. The

plan view shall be drawn to a corresponding horizontal scale. Plans and

profiles shall show

i Location of streets and sewers with an

i dentification system

ii. Ground surface el evati ons and nanhol e stati oning.

. Invert elevations of sewers at each manhol e.

iv. Si ze and grade of sewer between adjacent manhol es.

V. Any special construction features.

|™

All manhol es shall be |abeled in an established manner on the
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plan and correspondingly | abeled on the profile. If a conmmunity does not

al l ow the connection of basenment drains to the sewer, this may be stated

on the plans as a basis for exenption, and the plans need not show the

el evations and | ocations of basenment floors. Were there is any question

of the sewer being sufficiently deep to serve any residence, the

el evation and | ocation of the basement floor shall be plotted on the

profile of the sewer which is to serve the house in question. The

engi neer shall state that all sewers are sufficiently deep to serve

adj acent basenents except where otherw se noted on the plans.

3. Sewerage systemplans shall identify |ocations of all specia

features such as inverted siphons, concrete encasenent, elevated sewers,

all known existing structures both above and bel ow ground whi ch m ght

interfere with the proposed construction, particularly water mains, gas

mai ns, stormdrains, etc.

4. Special detail drawings, made to a scale to clearly show the

nature of the design, shall be furnished to show the follow ng

particul ars:

(i) Al'l stream crossings and sewer outlets, with

el evations of the stream bed and normal and design

flow water | evels.

(ii) Details of all sewer joints and cross sections

requiring special construction such as concrete

encasenent .

(iii) Details of all sewer appurtenances such as manhol es,

i nspection chanbers, inverted siphons, regul ators,

tide gates and el evated sewers.

C. Sewage Punping Stations. Plans subrmitted for technical evaluation
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i nvol ving new construction or substantial nodification (increasing flow

capacity by nore than 25 percent) of punping stations shall address the

foll owi ng design information:

(i) The location and extent of the tributary area.

(ii) The location of municipal boundaries within the

tributary area.

(iii) The | ocation of the punping station and force main

and pertinent elevations.

1. For new construction the forms of |and use (comrercial,

residential, and agricultural) and access control proposed for the near

future over a 100-foot radius fromthe punping station structure shal

be indicated. Existing buildings and their types within |00 feet of the

punpi ng station shall be indicated. Submi ssion of detailed plans would

not be required for upgraded punp stations that are issued, or included

in, a final operating permt.

2. Detailed plans subrmitted for evaluation shall provide the

foll owi ng design informati on where applicabl e:

(i) A contour map of the property to be used.

(ii) Proposed punpi ng station equi pment | ayout and

capacities including provisions for installation of

future punps or ejectors. Proper references to the

speci fications should be included.

(iii) El evations of operating |evels of sewage contai ned

inthe wet well at the site and the estinmated

| ocations of raw sewage overflows in the collection

system upon occasion of punp failure resulting in

high water levels in the wet well
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(iv) Test borings and ground water elevations, if taken.

(v) Plan and el evation views of the punp suction (from

the wet well) and di scharge piping show ng al

i sol ati on val ves and gates.

D. Treatnment Wirks. Plans subrmitted for technical evaluation of

proj ects involving new construction or substantial nodifications (increasing

flow capacity by nore than twenty five (25) percent) of treatnment works shal

identify the treatment works relative to the remainder of the system For new

construction, the plan shall include sufficient topographic features to

indicate its location relative to streanms and the point of discharge of

treated effluent. Also the forms of |and use (commercial, residential, and

agricultural, existing or proposed) and access controls for the near future

over a 700-foot radius fromthe proposed treatment works structures nust be

i ndi cated. Existing buildings and their type of use within 700 feet of the

new treatment works site shall be adequately described, e.g., by neans of

t opogr aphi ¢ maps, aerial photos, draw ngs, etc.

1. For technical evaluation, the proposed treatnment works design

subm ttal shall include the follow ng as specified:
(i) Topography and other characteristics of the site as
speci fi ed:
(ii) Size and | ocation of treatnment works structures.
iii) Schematic fl ow di agram showi ng the fl ow t hrough

various treatnent works unit operations.

(iv) Pi pi ng, including any arrangenents for bypassing

i ndi vidual unit operations. Mterials handl ed and

direction of flow through channels, pipes and unit

operations shall be shown, including arrangenents
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2. For

(v)

for independent operation.

Hydraulic flow profiles showi ng the average rel ative

(vi)

surface el evations of mainstream and si destream

flows of sewage, supernatant and sludge as influent,

effluent and flow within the channels, piping, punps

and basins that conprise the treatnment works.

Soi |l characteristics including hypraulic

conductivity established by soil tests and test

borings and hydrol ogic factors, such as ground water

el evations, that can affect the treatnment of

di sposal capacity.

techni cal evaluation detail ed plans shall include the

fol | owi ng:

(i)

Location, dinmensions and el evations of all existing

(ii)

and proposed treatnent works unit operations solids

handling facilities and equi pnent.

El evations of high water levels affecting the

(iii)

treatment works design and to which the treatnment

works effluent is to be discharged or absorbed.

Pertinent data concerning the rated capacity of al

(iv)

punps, bl owers, nmotors and ot her nmechani cal devices.

All or part of such data may be included in the

specifications by suitable reference on the plans.

Average and maxi num el evati ons for the hydraulic

(v)

flow profile within the unit operations.

Adequat e description of any features not otherw se

covered by specifications or engineer's report.
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3. Facility closure plans shall address the follow ng

information as a m ni mum

(i) Resi dual wastewater and solids treatnent, renpval

and final disposition.

(ii) Removal of structures, equipnment, piping and

appurtenances.

(iii) Site grading and erosi on and sedi ment contr ol

(iv) Restoration of site vegetation and access control
(v) Proposed | and use (post-closure) of site.
E. Approval. Final approval of construction drawings will be

transmitted to the owner and the owner’s consultant follow ng a conpleted

techni cal evaluation of the design docunments including design specifications

(12 VAC 581- 180)

12 VAC 5-581-180. Specifications.

Conpl ete technical specifications for the construction of sewers,

sewage punpi ng stations, treatnment works, including subsurface disposal pre-

treatment and all appurtenances, shall acconpany the plans submtted for

t echni cal eval uati on.

A.  Content. The specifications acconpanying construction draw ngs

shal |l include, but not be linmted to, all construction informtion not shown

on the drawi ngs which is necessary to informthe contractor in detail of the

design requirenent as to the quality of materials and workmanshi p and

fabrication of the project and the type, size, strength, operating

characteristics and rating of equipnent, including machinery, punps, valves,

pi pi ng, and jointing of pipe, electrical apparatus, wiring and nmeters;

| aboratory fixtures and equi pnment; operating tools, construction naterials,
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special filter materials such as stone, sand, gravel or slag; mscellaneous

appurtenances; chem cals when used; instructions of testing materials and

equi pnent as necessary to neet design requirenents and standards of practice;

and operating tests for the conpl eted works and conmponent units.

B. Submittal. Specifications shall be subrmitted to the Division in the

nunber and distribution specified in this chapter. One copy of the submitted

docunents shall bear on an initial page, the original seal inprint and

signature of the appropriately registered professional who prepared the

speci fications or under whose direct supervision the specifications were

prepared for el ectronic subm ssion of documents. For electronic submttal of

docunents, a transmittal letter shall bear the original seal and signature.

Submi ssion of specifications for gravity systens to the Division will not be

required for those nunicipalities or privately owned sewerage systems that are

either approved to participate in the General Pernmit Program or have received

Depart ment approval of |ocal standards for design and construction. GCenera

Permit participation requirements are described in this chapter

12 VAC 5-581-190. Operation and Mintenance Manuals.

Operation and mai nt enance nmanual s i ncluding the nonitoring and operating

requirements contained in this chapter (12 VAC 5-581-320) through 12 VAC 5-

581-360) shall be prepared for all sewerage systens, punping stations, and

treatment works evaluated in accordance with this chapter, except as noted in

this chapter. Owers shall submt updated information for any operationa

changes that affect treatnment capacity or operational performance by 20

percent or nore. Mnuals for new construction or revised pages for existing

but nodified (upgraded) facilities submitted to the Division for eval uation

will be processed as follows:

A. Evaluation. Copies of the manual subrmitted to the Division shall be
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in the nunmber specified for plans. An evaluation will not commence until the

applicant has submtted all necessary information (see Part IV 12 VAC 5-581-

1010 of this chapter).

The Division will evaluate the technical contents of the manual and wil|

notify the owner (and manual preparer if appropriate) of any necessary

revisions to the manual within 30 days of receipt of that information. The

owner is responsible for ensuring that the required revisions are made and

submitted to the Division. If the additions or revisions to the manual are

deened satisfactory the Division may not fornmally notify the owner who may

i mpl enment those changes.

B. Procedures. The manual contents will be evaluated for conpliance

with the regul ations and standards contained in this chapter and the State

Water Control Board's pernmit regulations (9 VAC 25-31-10 et. sg. and 9 VAC 25-

32-10 et. sqg.) and the owner notified of the Conm ssioner's approval or

di sapproval follow ng receipt of a conplete manual.

1. Wthin 2 weeks of approving the manual the Division will notify

the owner. If the manual is disapproved, the owner will be notified of

conditions, if any, which nust be satisfied for approval. The owner will

be responsible for ensuring that such conditions are satisfied in

accordance with the Operation Permt.

2. If the Conmi ssioner determines that substantial revisions to the

manual are required, the Division will send a letter to the owner and

manual preparer, outlining the necessary revisions and requesting

subm ssion of the revised manual within 60 days. Revised manual s

constitute a resubnittal

3. Any deviations fromthe approved manual affecting the

operational VPDES permit regul ations required by the Operation Permt
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nmust be approved in accordance with this chapter before any such changes

are made.

12 VAC 5-581-200. Sludge Management Pl ans.

A.  Evaluation. The general purpose of the plan is to facilitate a

determ nation by the Conm ssioner that the management plan devel oped by the

owner presents the necessary technical guidance and regul atory requirenments to

facilitate the proper managenment of sewage sludge for both normal conditions

and general ly anticipated adverse conditions. The plan should be devel oped as

a reference docunment, being as brief as possible while presenting the

information in a clear, concise and readily accessible manner. The plan

shoul d be directed toward the managenment option(s) selected for the treatnent

works. The plan shall address nmethods of controlling and nmonitoring the

qual ity of sludge by the owner and the neans of use or disposal of that sludge

by the owner or his agent. The plan shall contain the elements required by

applicable sections of Part 11, and shall conply with applicable sections of

Part 111 of this chapter.

1. Upon receipt of conmments, or no response within 30 days of

recei pt, by contacted agencies, the Division will conplete the

eval uation of the plan and notify the DEQ Regional Ofice staff as t

whet her the plan is considered technically adequate.

2. The plan will be considered technically adequate if it

deternmined to be in substantial conpliance with either the VPDES

Regul ations (9 VAC 25-31-10), or Biosolids Use Regul ations (12 VAC 5-

585-10 et. sqg.) and Part 11l of this chapter as appropriate, and such

managenment will be in conpliance with Part Il of this chapter. If the

Di vi si on determi nes that substantial revision to the plan is required,
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the Division shall send a letter to the owner and plan preparer

outlining the necessary revision and requesting subnm ssion of a revised

plan within 60 days. A revised plan constitutes a resubmttal

3. The Division will provide recomendati ons to the DEQ Regi ona

O fice in accordance with established procedures with a copy to the

owner. Upon approval of a VDHBUR pernmit application and an operation

plan, an operation permt will be issued through the procedures of the

Bi osol i ds Use Regul ations (12 VAC 5-585).

B. Submittal. Conplete sludge managenent plans shall be subrmitted for

al | sludge managenent activities, by the owner, except as noted in this

chapter. Subm ssion and approval of sludge managenent plans and permt

applications involving the | and application of biosolids shall be done in

accordance with the Biosolids Use Regul ations (12 VAC 5-585-10 et. sq.), as

applicable. Subm ssion procedures for all other plans will require that four

copies of the final sludge managenment plan be submitted to the appropriate

Field Ofice or Division as specified. The technical evaluation of the plan

wi Il not conmence until the applicant has subnmitted all necessary information.

12 VAC 5-581-210. Formal Requirenments for the Subm ssion of Engineering Data

I'n accordance with the provisions of the Code of Virginia, Title 54.1

Chapter 4, Sections 54.1-400 to 54.1-411, inclusive, all draw ngs,

specifications, and engineer's reports submtted for approval shall be

prepared by or under the supervision of a licensed professional engineer

legally qualified to practice in Virginia. One copy of the submtted

docunents including drawi ngs, the engineer's report, and the specifications

submtted for review and evaluation shall bear the signed inprint of the sea

of the licensed professional engineer who prepared or supervised the
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preparation and be signed with an original signature. For electronic

subm ssion of docunents, a transnmittal letter shall bear the original seal and

signature. In addition, each drawing submitted shall bear an inprint or a

| egi ble facsimile of such seal. Submissions of technical information for

eval uation by the Division shall identify the appropriate qualifications of

the preparer of such information (i.e., license or certification).

12 VAC 5-581-220. Processing of Plans, Specifications and O her Engineering

Docunent s.

Al'l reports, construction drawi ngs, specifications and operation and

mai nt enance manuals submitted to the Division nust be received at | east 90

days prior to the date upon which action by the Division is desired. 1f the

pl ans and specifications are found to be inconplete or inadequate for detailed

review, the plans and specifications will be returned to the submitting party.

If revisions to the plans and/or specifications are necessitated, a letter

will be sent to the engineer who prepared themoutlining the necessary

revisions. Revised plans and/or specifications constitute a resubmittal

therefore, additional time will be necessary for the review and technica
evaluation within 90 days of receipt of conplete docunents the owner will be
notified of the Department's reconmendations and approval. Prelimnary plans

and the engineer's report should be subnmitted for review and eval uation prior

to the preparation of final plans. One set of the approved plans and

specifications will be stanped by the Division and returned to the owner.

12 VAC 5-581-230. Construction Permit

A.  Issuance. Upon approval of the proposed design, including subnitted

plans and specifications, the Conm ssioner will issue a Construction Permt

to the owner to construct or nmodify his sewerage systems or treatment works in

accordance with the approved design and submtted plans and specifications.
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B. Revisions. Any deviations fromthe approved design or the subnitted

pl ans and specifications significantly (ten (10) percent or nore variation

fromoriginal) affecting hydraulic conditions (flow profile), unit operations

capacity, the functioning of the sewage treatnment process, or the quality of

treated effluent discharged, nust be approved by the Conmi ssioner before any

such changes are made. Revised plans and specifications shall be submitted in

time to allow the review, evaluation and approval of such plans or

specifications before any construction work which will be affected by such

changes i s begun.

C. Conpletion of Construction. A statement shall be submitted by the

owner assuring conpletion of construction and an inspection of the constructed

system works will be scheduled in accordance with the provisions of this

chapter.

1. Upon conpletion of the construction or nodification of the

sewer age systens or treatnment works the owner shall subnmit to the Field

Ofice or Division as specified, a statement signed by a |icensed

prof essi onal engi neer stating that the constructi on work was conpl et ed

in accordance with the approved plans and specifications, or revised

only in accordance with the provisions of '1.19. This statement is

called a Statement of Conpletion of Construction and shall be based upon

i nspections of the sewerage systems or treatment works during and after

construction or nodifications, that are adequate to ensure the truth of

t he statenent.

2. The owner shall contact the Division and request that a fina

i nspection of the conpleted construction be nmade so that either a

conditional, or a final, operating permt can be issued. Wthin 30 days
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after placing a new or nodified sewerage systems or treatment works into

operation, the effluent produced should be sanpled and tested i

a

manner sufficient to denmonstrate conpliance with approved specifications

and pernmit requirenents. The Division shall be notified of the tinme and

place of the tests and the results of the tests shall be sent to the

Di vision for evaluation as part of the final operating permt.

3. Aclosure plan should be subrmitted with or prior to the

statement of conpletion of construction in accordance with this chapter.

12 VAC 5-581-240. Operation Permit.

A. Final Permit. Upon receipt of the construction conpletion

statenment, the Conmi ssioner may issue a final Operation Permit. However, the

Conmi ssi oner may delay the granting of the final permt pending inspection, or

satisfactory evaluation of effluent test results, to ensure that the work has

been satisfactorily conpl et ed.

B. Conditional Permit. A Conditional Operation Pernmit may be issued

speci fying final approval conditions, with specific tinme periods, for

conpl etion of unfinished work, subm ssion of operations and nmmi nt enance

manual , sludge management plans, or other appropriate itens.

The Conmi ssioner may issue a Conditional Operation Permit to owners

of sewerage systens or treatnment works for which the required information for

Conpl etion of Construction has not been received. Such pernmits will contain

appropriate conditions requiring the conpletion of any unfinished/inconplete

work including approval of a closure plan and subsequent submi ssion of the

St atenent of Conpletion of Construction.

C. Consideration will be given to issuance of an interim Qperation

Permit to individual unit operations of the treatnment process systemso as to

allow utilization of these unit operations prior to conpletion of the total
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project. A final Operation Permit shall be issued upon verification that the

requirements of this chapter have been conplied with.

12 VAC 5-581-250. Permit Modifications or Revocation Actions.

A, Arendrent or Rei ssuance. The Conmi ssioner may amend or reissue a

permit where there is a change in the manner of the collection, the treatment,

or the source of sewage at the permitted |ocation, or for any other cause

incident to the protection of the public health, provided notice is given to

the owner, and, if one is required, a hearing held in accordance with the

provisions of '1.10.

B. Revocation or Suspension. The Conmi ssioner may suspend or revoke a

permit in accordance with Administrative Process Act.

1. Reasons for Action.

Failure to conply with the conditions of the permt.

i Violation of Title 32.1 or of any of these regul ations

fromwhich no variance or exenption has been granted.

iii. Change in ownership.

iv. Abandonnment of the sewerage systems or treatment works .

|<

Any of the grounds specified in Code '32.1-174.

Procedure for Action.

™

When revoking or suspending permits the Commi ssioner shall:

i Send a witten notice of intent to suspend or revoke by

certified mail to the | ast known address of the sewerage

systens and treatnent works owner.

ii. The notice shall state the reasons for the proposed

suspensi on or revocation of the permt.

iii. The notice shall give the tinme and place of the hearing
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and the authority under which the Comm ssi oner proposes

to act.

iv. The notice will provide at |east 30 days advance notice of

the heari ng.

3. Owners who are given notice of intent to revoke or suspend their

permits have a right t

a hearing as specified in this chapter.

12 VAC 5-581-260. Nonconventional Methods, Processes or Equi prent

The policy of the Board is to encourage the devel opment of any new or

nonconventi onal methods, processes and equi pment which appear to have

application for the treatnment or conveyance of sewage. Sewage treatnment

met hods, processes and equi pment may subject to a special permit application

procedure if: (i) they are not covered by the Manual of Practice and (ii) they

are in principle, or application, deened to be nonconventional

A. Provisional Pernmit. The performance reliability of nonconventiona

processes and equi pment shall have been thoroughly denpnstrated through an

approved testing programfor simlar installations (loadings within 25% of

design level) before they may be considered for conventional approval and use.

Wiere the Division approves such a testing program a Provisional Operation

Permit will be issued for treatment works in which new or nonconventiona

processes and equi pment are to be evaluated. The Provisional Operation Permt

will specify conditions related to the testing requirements and agreenents

necessary for issuance of a final Cperation Permit. The owner of the facility

shall submit the required test results to the Division according to an

approved schedul e for approval prior to issuance of a final Operation Permt.

It is the owner's responsibility to operate in conpliance with requirements

i nposed by permits issued for the sewerage system or treatment works.

B. Assurance Resources. As a prerequisite to the issuance of a
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Provisional Cperation Permit, the owner nust furnish assurance of financia

ability or resources available to nodify, convert, or replace, the new or

nonconventional processes or equipment in the event the performance

reliability cannot be established over the period of tinme specified by the

Provisional Cperation Permit. These assurances may be in the formof funds

placed in escrow, letters of credit, performance bonds, etc., which would

revert to the facility owner if performance reliability cannot be established.

C. Performance Reliability Testing. Al procedures used in testing of

the performance reliability shall be conducted under the supervision of a

li censed professional engineer who shall attest to the accuracy of sanpling

and testing procedures. The required sanples shall be tested through a

qualified | aboratory. The testing programshall provide as a mni mumthe

fol | owi ng:

1. Sanples shall be collected at designated |ocations at a stated

frequency and analyzed in accordance with provisions of the

Provisional Operation Permit. The mininmumtesting period shall be

twelve (12) nonths under the conparabl e environnental and operationa

conditions for which the process and equi pnment will receive conventiona

approvals for any additional installations.

2. Al analyses shall be made in accordance with the nmost current

approved edition of Standard Methods for the Examination of Water and

Wast ewat er and the Environnmental Protection Agency guidelines

establ i shed for testing procedures for analysis of pollutants under the

Clean Water Act, or other approved anal ytical nethods.

D. Construction Permit. After the division evaluates the plans and

testing data, the Conmi ssioner can issue a Construction Pernmit if the

performance data verifies that the nethod, process, or equipnment can perform
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reliably in accordance with the design specifications and the operation

standards of Part 11, and that the nethod, process, or equipnment may be

installed as conventional for similar site specific operation

E. Provisional Operation Permit. Upon conpletion of construction or

modi fication, a Provisional Operation Permit for a definite period of tine

will be issued for the operation of the nonconventional methods, processes,

and equi pment. Not nore than one Provisional Operation Permit will be granted

for a simlar installation during the evaluation period. The Provisiona

Operation Pernmit shall require that:

1. The evaluation period shall be a mininmmof 12 nmonths and no

| onger than 18 nonths,

2. The holder of a Provisional Operation Permt nust submit reports

on operation during the evaluation period. The reports shall be

prepared by a licensed professional engineer experienced in the field of

Environmental Engi neering, the owner's operating or engineering staff,

or a qualified testing firm

F. Final Operation Permit. The Commissioner will issue a fina

Operation Permt upon | apse of the Provisional Operation Permit, if, on the

basis of testing during that period, the new or nonconventional method,

process, or equipment denonstrates reliable performance in accordance with

permit requirements and the operation standards of Part Il. If the standards

are not net, then the owner shall provide for nodification of the sewerage

systens or treatnment works, in a manner that will enable those standards to be

met in accordance with this chapter

12 VAC 5-581-270. Non-Point Source Treatment Wrks.

Non- Poi nt Source or Sub-Surface Disposal Facilities either not governed
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by or as provided for in, either the Sewage Handling and Di sposal Regul ations

(12 VAC 5-610-10 et. sq.) or the Biosolids Use Regul ations (12 VAC 5-585-10

et. sq.), may be subject t

a separate procedure for pernit issuance involving

t he foll ow ng:

A, Application. The owner's application shall contain basic

information required for determning it as conplete. This information is t

be provided by conpletion and subni ssion of two copies of the appropriate

application forn(s) and applicable sections to the appropriate Field Ofice

or Division as specified. This information shall be furnished by the owner.

Applications can be obtained fromany Field Ofice or the Division

B. Operational Plan. The Qperational Plan nust address the specia

conditions for: 1. the technical design, 2. the operational requirenments, 3.

the nmonitoring requirements, and reporting requirenments and 4. the site

characteristics and managenent practices; that the applicant nust satisfy. A

Construction Permt and an Operation Permt nust be obtained in accordance

with this chapter if construction of a treatment works is t

be invol ved,

ot herwi se approval of the Operational Plan constitutes issuance of an

Operation Permt. If public participation is required, operation of the

sewerage systemor treatment works may not proceed until the owner is s

notified by the Division

12 VAC 5-581-280. General Permit for Sewerage Systens.

In lieu of obtaining a permt for each sewage collection project, an

owner may elect to obtain a General Permt for connections to, or extensions

of, existing sewerage systems. These General Permits are issued by the

Commi ssioner, but all requests for a General Permt are directed initially t

the Division. The Division will provide technical review support for review of
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such requests. The follow ng procedure for obtaining the General Pernit shal

be used:

A.  Local Plans and Specifications. The owner shall devel op, adopt, and

request approval of general |ocal specifications and plan details covering

sewage col |l ection design and construction. For |ocal governnment or owner

approval s, the sewerage system owner nust provide for preparation and

eval uation of design docunents either within the appropriate |ocal government

agency, or by separate professional entities or firms, and subnit a forml

description of such arrangenents to the Division for evaluation and approva

by the Conmi ssioner

B. Owner Plan. The owner shall develop a plan which outlines the

followi ng systemspecific requirements and the owner's method of conpliance

wi th such requirenents:

(i) design criteria and construction specifications used

by the owner,

(ii) evi dence that personnel with the training and

experience necessary to ensure conpliance with the

program requirements are enployed by the owner,

(iii) a master plan locating interceptors and force mains,

with design flows, for each designated service area

within the collection systems conveying flow to the

treat nent works and

(iv) a certificate method for certifying that sewerage
system projects neet the requirements of these
regul ati ons and

(v) the project is in conpliance with the master plan

and | ocal standards and specifications approved by
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t he Comm ssi oner

The details for participating in the programcan be obtained fromthe

Di vision. The local owner approval certificate should describe the project to

be constructed in accordance with bid documents and provide for the

identification, position and signature of the |ocal official responsible for

proj ect oversight.

C. Extensions. Sewer |ine extensions shall not be undertaken if such

construction results in an increase in the nunber of equivalent residentia

connections (total flow divided by the product of 100 gpd tinmes the service

popul ati on), unless the receiving sewerage system and treatnent works have

been issued a final COperation Permit in accordance with this chapter verifying

that there is adequate capacity to handle the project design flows. Sewerage

systenms covered by this section will not be issued separate Operation Permts

unl ess speci al operation requirements dictate a need for permit issuance.

12 VAC 5-581-290. Conpliance with Part || (OPERATI ONAL REGULATI ONS) of the

Regul ati ons.

A, Pernmit Issuance. Operational Permits and Certificates issued by

either the State Water Control Board (including joint Certificates To Operate)

or through the Local Health Department, prior to the effective date of the

regul ati ons and standards contained in this chapter, shall continue in force

until reissued or amended in accordance with this chapter. Al owners holding

Certificates to Operate that are to be reissued in accordance with this

chapter, shall either, submt an application for an Operation Permt in

accordance with this chapter within 180 days before the date of expiration of

the permit (YPDES or VPA) issued prior to the effective date of the

regul ati ons and standards contained in this chapter, or submit an application

for an operation pernmit within 180 days following the effective date of these
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regul ati ons and standards, whichever is later, up to a period of 365 days from

the effective date of this chapter. On-site sewage treatnment systens |ocated

within the established sewage collection systemservice area that do not

conply with the Local Health Departnment permit and the standards provided

t hrough the Sewage Handl i ng and Di sposal Regul ations (12 VAC 5-610-10 et. sq.)

shal|l be replaced with a suitable connection to the sewerage system

B. Mnitoring. Al sewerage systens and treatnment works owners shal

conply with the applicable requirenents set forth in the operationa

regul ati ons except as provided in accordance with this chapter. Any owner may

request technical assistance fromthe Division as necessary to inplenment

corrective action. The Conmi ssioner may require the owner or operator of any

sewer age systens or treatment works to: 1. develop either an operation plan or

an operation and mai ntenance manual, for approval by the division and 2. t

install, use, and maintain nonitoring equi pment for internal process testing

of sewage flow ng through the treatnment worksin order to, identify and

determ ne the causes of operational problens and to deternmne the necessary

corrective actions to correct such problens. |If required, test results shal

be recorded, conpiled, and reported to the Field Ofice

a format approved

| o

the Division

=
N

VAC 5-581-300. Conpliance with Part Il (MANUAL OF PRACTICE) of the

Regul ati ons.

The design guidelines set forth in Part Ill of the Regulations specify

general criteria and m ni num standards for the design and construction of

sewerage systens and treatnent works and are not intended to be used as a

substitute for engineering experience and judgenent used in accordance with

st andards of practice.
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A, Additional Standards. The Conmi ssioner may inpose standards and

requirements which are nore stringent than those contained in Part 111 of the

Regul ations when required for critical areas or special conditions. Any such

speci al standards and requirenments including those associated with a State

Revol ving Loan program shall take precedence over the criteriain Part Il

of the Regulations and will be items which warrant careful consideration at

the prelinmnary engineering conference referenced in this chapter. Designs

subm tted for sewerage systems or treatment works nust denponstrate that the

systemor works will adequately safeguard public health and will conply with

the certificate and pernit requirenments, as appropriate.

B. Substantial Conpliance. Subnissions which are in substantia

conpliance with Part 11l of the Regul ations or additional requirements of

the Division as noted above will be approved. Justification for a design may

be required for those portions of the subrmitted design which differ fromthese

criteria. The design engineer shall identify and justify nonconpliance with

specific design standards or "shall" criteria which the Division identifies,

or the design engineer, in his judgenent, believes to be substantial in

nature. The Division may request changes in designs which are not in

substantial conpliance with Part 111 of this chapter and which are not

adequately justified by the engi neer/owner.

C. Exceptions. Conpliance with Part IIl of the Regulations will not be

required for sewerage systems or treatment works which have received the

approval of the Conmi ssioner and the State Water Control Board and on which

modi fi cations and construction have been commenced as of the effective date of

the regulations and standards contained in this chapter. Construction or

nmodi fication of sewerage systems or treatment works is deemed to be conmenced

for purposes of this chapter upon recei pt of conplete final engineering
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docunents by the Division. The fact that significant work was acconplished on

a specific project prior to adoption of the regulations and standards

contained in this chapter shall be a consideration when eval uating

applications.

12 VAC 5-581-310. SEWAGE COLLECTI ON & TREATMENT ADVI SORY COWM TTEE

The Conmi ssioner shall appoint a Regulations Advisory Conmittee

consisting of at |east eight appointed nenbers and four ex-officio nenbers as

specified in this section. Advisory conmittee nmenbership should be

representative of large size and small size communities and their consultants.

A.  Ogani zations. The appointed conmittee nmenbers may be sel ected from

organi zati ons such as:

i. The Virginia Water Environnent Association (VWEA)

ii. Virginia Association of Minicipal Wastewater Agencies

( VAMAA)

iii.Virginia Society of Professional Engineers

iv. Sewerage Systenms and Treatnent Wrks Oamners

|=

Consul ting Engineers Council of Virginia

vi. State Universities and Coll ege Faculty.

A.  Consideration. Consideration shall also be given to appropriate

citizens who are not nenbers of these organi zations and other interested

parties and groups such as the citizens conservation network.

B. Terms. Al terms for appointed nmembers shall be four years in

duration, and nenbers shall not be appointed for nore than two consecutive

terms. Four of the eight appointed nmenbers shall serve an initial termof two

years with subsequent ternms of four years. The Departnment's ex-officio nmenbers

are:

i. The Director of the Ofice of Water Prograns
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ii. The Director of the Division of Wastewater Engineering

iii. The Director of the Ofice of Environmental Health

Servi ces

The Director of the Department of Environmental Quality shall be

requested to designate an ex-officio nmenber fromhis staff. Each conmittee

menber may designate an alternate to serve when necessary. The Secretary to

the Conmittee will be a staff menmber of the Division.

C. Purpose. The function of the Conmittee will be to neet, discuss

i ssues, and make reconmendations directly to the Conmi ssioner, concerning the

regul ati ons and standards contained in this chapter and other policies,

procedures, and programs for regul ating sewerage systens and treatment worKks.

The committee will neet senmi-annually or nore frequently at the call of the

Chai rman. The Conmittee's neeting will be advertised and open to the public,

and comments and recommendations fromthe public will be received.
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PART | |

OPERATI ONAL REGULATI ONS



VI RG NI A DEPARTMENT OF HEALTH Page 58 of

SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS

PART 1.

OPERATI ONAL REGULATI ONS.

ARTICLE 1. Monitoring.......... ...ttt 12 VAC 5-581-320

ARTICLE 2. Operation and Mintenance Manuals................ 12 VAC 5-581-350

ARTI CLE 3. Sewerage Systenms and Treatment Works Reliability.12 VAC 5-581-360

ARTICLE 1.
Moni t ori ng

12 VAC 5-581-320. Influent and Effluent Monitoring.

12 VAC 5-581-330. Operational Testing and Control

12 VAC 5-581-340. Land Based System Monitoring.

12 VAC 5-581-320. | NFLUENT AND EFFLUENT MONI TORI NG

A, Methods. Sanpling and testing nmethods shall conformto permit

requirements, or if not specified, to current United States Environnmental

Protecti on Agency (EPA) guidelines establishing test procedures for analysis

of pollutants or other EPA approved methods.

B. Schedule. The operation and mai ntenance manual shall contain a

specific testing schedule of the mninumtests and their frequencies to be

conducted by the facility in accordance with the appropriate certificate and

permit issued. |If not specifically addressed in the issued certificate and

permit, influent and effluent nmonitoring shall be in accordance with this

schedul e. Typical tests and testing frequencies are contained in this

chapter.

C. Sanpling. The follow ng sanpling instructions shall be foll owed

when collecting sanples as required to conply with the regul ati ons and
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standards contained in this chapter

1. Raw sewage sanples are be collected prior to the treatment

process unit operations; sanples may be collected follow ng the bar

screen or conmi nutor

2. Final effluent sanples are to be taken at a point follow ng al

unit operations in the treatment process. An evaluation of chlorine

reduction or dechlorination nmethods will require nonitoring of chlorine

residual and fecal coliformlevels in treated sewage flows followi ng the

chlorine contact tank.

3. Chlorine residual, fecal coliform Ph, tenperature and DO test

sanpl es may consi st of grab sanples of sewage flow obtained

i medi ately prior to analytical measurements.

4. Conpositing of sanples shall be in accordance with the treatment

wor ks operation and mai ntenance nmanual . Conposite sanpl es of sewage

flows shall consist of grab sanples taken at a ninimum frequency of one

per hour and should be conbined in proportion to flow. G eater frequency

of grab sanpling may be desirable where abnormal variation in waste

strength occurs. Automatic flow proportional sanplers are considered a

valid sanpling nmethod.

12 VAC 5-581-330. OPERATI ONAL TESTI NG AND CONTROL.

A, Methods. Sanpling and testing nethods shall conformto the issued

certificate and permt requirenents. |In addition, current United States

Envi ronnental Protection Agency (EPA) guidelines and test procedures for

anal ysis of pollutants may be used, as well as other EPA recommended nethods.

B. Schedule. The operation and mai ntenance manual shall contain a

specific schedule of the mninumtests and their frequency to be conducted by

the treatnment works and sanpling instructions. Tests, frequencies and
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sanpling shall be in accordance with the requirements established by the

instructions contained in the treatment works' operation and mai ntenance

manual . Typical tests, frequencies and sanpling instructions are contained in

of this chapter.

C. Information. |If necessary, additional operational contro

information may be requested on an individual treatnment works basis by the

Di vision, to evaluate performance reliability.

D. Records.

1. The owner shall maintain records on the treatnment works

operation, mmintenance and | aboratory testing. The records shall be

avai |l able for review by Division and field office staff during

i nspections at reasonable times. Any records of nmonitoring activities

and results shall include at |east the following for all sanples:

i. The date, place, and tinme of sanpling or nmeasurenents

ii. Individual that performed the sanpling or measurements

iii. The dates anal yses were perforned

iv. Individual that performed anal ysis
V. The analytical techniques/nethods used
vi. The results of such analyses

2. The owner shall maintain for a mninmumof three (3) years any

records of nonitoring activities and results, including all origina

strip chart recordings for continuous nonitoring and instrunentati on and

all calibration and mai ntenance records. This period of retention shal

be extended during the course of any unresolved litigation regarding the

di scharge of pollutants by the owner or upon the request of the

Commi ssi oner

12 VAC 5-581-340. LAND BASED MONI TORI NG SYSTEM
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A, Land Application OF Effluent. The Qperation and Miintenance Manua

shall contain a schedule of required mninumtests and their frequency to be

conducted for the | and treatnent system and shall also contain instructions

for recording and reporting. Monitoring, reporting, and recording for |and

treatment systens shall be in accordance with the treatnment works' Operation

and Mai ntenance Manual . Information concerning nonitoring, recording and

reporting for land application of effluent are contained in this chapter

B. Sewage Sludge and Residual Solids Managenent. Either the Qperation

and Mai ntenance Manual or the sludge management plan shall contain a schedul e

of required minimumtests and their frequency to be conducted for the sewage

sl udge and residual solids managenment system and shall al so contain

i nstructions for recording and reporting. Monitoring, reporting, and

recording requirenents for sewage sludge and residual solids nanagenent shal

be in accordance with the sludge managenment plan or operation plan in

accordance with this chapter and the Bi osolids Use Regul ations (12 VAC 5-585-

10 et. sg.). Suggested monitoring, reporting, and recording for sewage sludge

and residual solids managenent are described in this chapter. The record

keepi ng and reporting requirenments for sewage sludge and residual solids

management contained in the treatment works Operation and Maintenance Manua

or sludge managenent plan shall apply to all application sites, regardl ess of

size or frequency of application. However, the requirements relative to

monitoring, reporting, and recording of site specific soils and the

monitoring, reporting, and recording of ground water and surface water are not

applicable for any site which neets criteria established in the Biosolids Use

Regul ations (12 VAC 5-585-10 et. sq.) for a nonitoring waiver.
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ARTI CLE 2.

OPERATI ON AND MAI NTENANCE MANUALS

12 VAC 5-581-350. WManual s

12 VAC 5-581-350. Manuals.

A.  General. The general purpose of the manual is to present both

techni cal guidance and regulatory requirements to facilitate operation and

mai nt enance of the sewerage systems and treatment works for both nornal

conditions and generally anticipated adverse conditions. The manual should be

designed as a reference docunent, being as brief as possible while presenting

the information in a readily accessible manner. The manual shall be tailored

to the size and type of system being enployed. The manual shall be directed

toward the operating staff required for the facility. The manual shall be

updated as necessary and be made available to the operating staff.

B. Contents. The manual shall contain the elements included in

sections 12 VAC 5-581-320 B; 12 VAC 5-581-330 B; 12 VAC 5-581-340 B; 12 VAC 5-

581-350 A, 12 VAC 5-581-360 A, B and C. In addition, the manual should

contain, for information and gui dance purposes, additional schedul es which

suppl enent these required schedules, to assist operations by defining desired

level s of staffing, testing, etc. suggested contents are contained in Sections

12 VAC 5-581-1010 and 12 VAC 5-581-1020.
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"TABLE 1 CLASSI FI CATI ON OF TREATMENT WORKS AND RECOMMENDED M NI MUM HOURS OF ATTENDANCE BY
LI CENSED OPERATORS AND OPERATI NG STAFF (1)"

Treat ment Wor ks Treat ment Wor ks Tr eat ment Recomended Recomended
Classification & Capacity (MaD) Process At t endance by a Dai | y Hours
Tr eat ment Requi red Met hods Li censed Operator (2, 3) That Wér ks
Classification Time- Hrs. Shoul d Be
of the Qperator in Manned (2, 3)

responshi |l e charge

I G eater than Bi ol ogi cal Treatnment Methods
10 MD
(A) Suspended Growth Reactors 24 24
(B) Aerated Lagoons or Constructed 16 24
Wt | ands
(C) Filters or OGher Attached 24 24
Growm h Contactors
(D) Processes Uilizing Bio- 24 24
| ogical Nutrient Control
(E) Processes Uilizing Land Duri ng --
Tr eat nent Land
Application
I Equal to or Bi ol ogi cal Treatment Methods
| ess than 10
MGD but (A) Suspended Growth Reactors 16 24
greater than (B) Aerated Lagoons or Constructed 8 16
5 MaD Wt | ands
(C) Filters or OGher Attached 16 24
Growm h Contactors
(D) Processes Uilizing 16 24
Bi ol ogi cal Nutrient Control
(E) Processes Uilizing Land Duri ng --
Tr eat nent Land

Application
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TABLE 1 ( CONT' D)

I Greater than Advanced Waste Treatnent (AW)

5 M&D
(A) Ammonia Stripping 24 24
(B) Breakpoint Chlorination 24 24
(C) Carbon Adsorption 24 24
(D) Chem cal Coagul ati on, 24 24
Fl occul ati on, Precipitation
(E) Filtration 24 24
(F) Demineralization (lon 24 24
Exchange, Reverse Osnpsi s,
El ectrodi al ysi s)
I Equal to or Advanced Waste Treat nent
less than 5
MED but (A Ammonia Stripping 16 24
Greater than (B) Breakpoint Chlorination 16 24
2.5 M&D (C) Carbon Adsorption 16 24
(D) Chem cal Coagul ati on, 16 24
Fl occul ati on, Precipitation
(E) Filtration 16 24
(F) Demineralization (lon 16 24
Exchange, Reverse Osnpsi s,
El ectrodi al ysi s)
(G M crostraining/ Screening 16 24
Il Greater than Bi ol ogi cal Treatnment Methods
2.5 M3 but
equal to or (A) Suspended Growth Reactors 8 24
| ess than (B) Aerated Lagoons or Constructed 8 16
5.0 MaD Wet | ands
(C Filters or ther Attached 8 24
Growm h Contactors
(D) Processes Uilizing Bio- 8 24
| ogi cal Nutrient Control
(E) Processes Uilizing Land Duri ng - -
Tr eat ment Land

Application
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TABLE 1 ( CONT' D)

Greater than
0.5 M3 but
equal to or
| ess than
2.5 M&D

Greater than
0.1 M3 but
equal to or
| ess than
2.5 M&D

Greater than
0. 04 MGED but
Equal to or
| ess than
0.5 M&D

Bi ol
(A
(B)
(O
(D)

(E)

ogi cal Treatnent Met hods

Suspended Growt h Reactors
Aer at ed Lagoons

Filters or Other Attached
Growm h Contactors
Processes Uilizing Bio-

| ogi cal Nutrient Control
Processes Utilizing Land
Tr eat ment

Advanced Waste Treat nent

(A)
(B)
(O
(D)

Ammoni a Stri pping

Br eakpoi nt Chl ori nation

Car bon Adsorption

Cheni cal Coagul ati on,

Fl occul ati on, Precipitation
Filtration

Dem neralization (lon
Exchange, Reverse Osnpsi s,
El ectrodi al ysi s)

ogi cal Treatnent Met hods

Suspended Growt h Reactors

Aer at ed Lagoons or Constructed
Wet | ands

Filters or Other Attached
Growm h Contactors

Processes Uilizing Bio-

| ogi cal Nutrient Control
Processes Utilizing Land

Tr eat ment

8

Duri ng
Land
Application

O 00 00 0O 00

8

Duri ng
Land
Application

16

16

16

16
16
16
16
16

16

(00}
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TABLE 1 ( CONT' D)

11 Greater than Nat ural Treatnent Met hods 4 8
1. 00 MaD

11 Greater than Advanced Waste Treat nent
0. 001 MGD but
equal to or (A) Ammonia Stripping 8 8
Il ess than 0.1 (B) Breakpoint Chlorination 8 8
MGD (C) Carbon Adsorption 8 8

(D) Chem cal Coagul ati on, 8 8

Fl occul ati on, Precipitation
(E) Filtration
(F) Demineralization (lon 8 8
Exchange, Reverse Osnpsi s,
El ectrodi al ysi s)

oo
oo

IV Greater than Bi ol ogi cal Mechani cal Met hods 4 4
0. 001 MED but (Note 4)
equal to or
| ess than
0. 04 MGD

IV Greater than Nat ural Treatnent Methods (Note 4) 4 4
0. 001 MGD but
equal to or
| ess than
1. 00 MaD
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TABLE 1 ( CONT' D)

Specific requirenents for the nunber of |icensed operators and the

I~
N
—

I~
w
—

nunber and qualifications of the opergfing staff specified in accordance
with this chapter and in consultation with and concurrence by the
Conmi ssioner are to be evaluated on a case-by-case basis in accordance

with operational reliability and permt conpliance data. Such
requirements are to be included in the Operation and M ntenance Manual

If a particular treatment unit or units are discontinued or not in use
for a significant period of tinme and the remining treatnment processes
result in a lower classification for the treatment works, after
concurrence by the Conmi ssioner, the |icensed operator and operating
staff requirenments during that period may be reduced to that required
for type and classification of treatment process remaining in service.

If nmore than one sewage treatment process is used, the nmore stringent
requirements anong the processes will apply. |In sone cases, conplexity
of operation for several AW processes in sequence nmay require nore than
the m ni mum cover age.

Mechani cal treatnment processes are defined as those containing aerated

and m xed flows using electrical or outside energy sources.
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ARTI CLE 3.
REQUI REMENTS FOR SEWERAGE SYSTEMS AND TREATMENT WORKS RELI ABILITY.

12 VAC 5-581-360. Reliability. Additional operation and maintenance

docunentati on may be necessary where performance reliability has not been

est abl i shed, or worker safety and public health protection is questioned.

A, Qperability. Independently operated essential equiprment, or

conponents, of sewerage systens and treatnment works shall be provided with

sufficient duplication or alternative operation, so that the average daily

design flow may be transported, stored, treated or otherw se managed in

accordance with reliability requirements with the | argest conponent out of

service. Sufficient spare parts to ensure continuous operability of essentia

unit operations and equi pment shall be kept

a central storeroom|ocated at

the treatment works or at other readily accessible |locations, and the mni mum

guantities shall be in accordance with the operation and nmi nt enance manual .

The need for spare parts should be deternined fromreview of manufacturer's

reconmendat i ons, eval uation of past mmintenance requirenments, etc. A spare

parts inventory shall be included in the operation and mai ntenance manual . The

inventory shall list the mninumand maxi mum quantities of the spare parts to

be kept on hand, the equiprment in which they are used, their storage |ocation,

repl acement procedures and other pertinent information. A suggested spare

parts inventory systemis contained in Part IV of this chapter

B. Mintenance. A regular program of preventive maintenance shall be

adhered to. The Operations and M ntenance Manual shall contain a system of

mai nt enance requirements to be acconplished.

1. A nmininmum preventive maintenance systemshall be provided in

accordance with the Operations and Mui ntenance Manual . Such a system

shoul d provide for advanced scheduling of preventive maintenance and
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shoul d be continually assessed in order to reflect increased service

requirements as equi pment ages or flow rates increase.

2. Adequate records, files and inventories to assist the operator

in his task should al so be maintained.

3. A schedule for testing the integrity of all auxiliary standby

power equi pnent, portable punps, automatic el ectrical swtchover gear

and diversion piping should be devel oped and adhered to on a regul ar

basi s.

A suggest ed mai ntenance systemis outlined in this chapter. |In cases

where certain conponents of the treatnment process nmay be damaged by fl ooding

fromnatural events, in such a manner as to cause excessive delays in

restoring the treatnment process to the design operating |evel, the neans of

removal of such conponents prior to flooding should be described in the

Oper ati onal and Mi ntenance Manual

C. Personnel. The reconmmended attendance hours by a |icensed operator

and the mninumdaily hours that the treatnment works should be manned by

operating staff are contained in Table 1. The nunber of operating staff

provided daily at a treatment works depends upon these requirenments, as wel

as upon the permit conpliance status and the operational conditions, such as:

i. the design capacity (flow), ii. the quality of the effluent, iii. the

conplexity of the treatnment processes used, and iv. the fact that only a

i censed operator may be specified as the individual in charge of overseeing

permt conpliance.

In instances where the reconmmended hours of attendance by a |icensed

operator are less than the daily hours the treatnment works is to be manned hy

operating staff (See Table 1), a licensed operator is not required to be

physically located at the treatment works site during the renaining designated
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manni ng hours, provided that the licensed operator is able to respond to

requests for assistance in a satisfactory manner, as described in the

Oper ation and Mai nt enance Manual

D. Conditions. The objective of treatment works operation should be to

provide the nost reliable and efficient performance that can be practically

achieved in conpliance with permt requirenents, while providing for safe

wor ki ng conditions. Operational health and safety provisions are critical

Cross nedia pollution prevention neasures should be eval uated and devel oped

where practical, and material safety data sheets for toxic chemicals used

shoul d be readily avail abl e.

1. Aternate operating provisions shall be utilized as necessary

accordance with the reliability classification. An all-weather road

shal | be provided to permt access to and fromthe treatnment works

during normal weather conditions. Escape routes and net hods shoul d be

established for enmergency situations.

2. Pretreatnment requirenments as set forth in the State Water

Control Board's Regul ati ons should be established and nonitored in

accordance with |ocal regul ations specific to such requirenents.

3. Local standards and specifications approved in accordance wth

this chapter shall provide for the construction nmethods, as necessary in

accordance with the |ocal owner's sewer |ine nmintenance program to

m ni m ze excessive ampunts of infiltration and inflow and prevent the

accunul ation of solids or debris that would interfere with the

transmission of flowresulting in overflows, bypassing, or offline flow

surcharges such as in service connections.

4. Qdor control neasures should be established in accordance with

site specific features and weat her patterns. Devel opment of




VI RG NI A DEPARTMENT OF HEALTH Page 71 of
SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS

obj ecti onabl e odors shall be addressed by the best avail abl e odor

control technol ogy.
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PART |11

MANUAL OF PRACTI CE
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PART 11

MANUAL OF PRACTI CE FOR SEWERAGE SYSTEMS AND TREATMENT WORKS

The Manual of Practice for Sewerage Systens and Treatnment Works specifies

general criteria and m ni num standards for technical evaluation of the design

and construction of sewerage systens and treatnment works and is not intended

as a substitute for engineering experience and judgement.

Suggestions for inprovenments to this docunent may be submitted to the Sewage

Col l ection and Treatnment Advisory Committee for possible inclusion in future

revisions. These suggestions should be sent in care of the Director

Di vi si on of Wastewater Engineering, or the Director, Ofice of Environnmental

Heal th Services, Virginia Department of Health.

PART 11I1.

MANUAL OF PRACTI CE FOR SEWERAGE SYSTEMS AND TREATMENT WORKS.

ARTICLE 1. DESIGN FACTORS. . .\ttt ittt 12 VAC 5-581-370

ARTICLE 2. SEWAGE PUVP STATIONS. ... ...t ... 12 VAC 5-581- 440

ARTICLE 3.  SEWAGE TREATMENT WORKS. .. ................... 12 VAC 5-581- 447
ARTI CLE 1.

Col | ecti on and Conveyance Sewers.

12 VAC 5-581-370. Design Factors.

12 VAC 5-581-380. Design Details.

12 VAC 5-581-390. Construction Details.

12 VAC 5-581-400. Sewerage Punpi ng.

12 VAC 5-581-410. WManhol es.

12 VAC 5-581-420. Water Quality and Public Health Protection
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12 VAC 5-581-430. System Access.

12 VAC 5-581-370. Design Factors.

Sewage col |l ection systens shall be designed and constructed to achi eve

total containment of the predicted sewage flows contributed fromthe

established service area and popul ati on. New conbi ned sewers receiving direct

storm wat er drai nage shall not be approved. Interceptor sewers for existing

conbi ned sewers shall be designed and constructed to prevent the discharge of

i nadequately treated wastes. Overflows fromintercepting sewers shall be

managed in accordance with the issued certificate or permt.

A. Basis. In general, sewer systems should be designed for the

estimated ultimate tributary popul ation with an upper limt consisting of the

50-year popul ation growth projection, except when considering parts of the

systens that can be readily increased in capacity. Consideration shall be

given to | and use plans and to other planning docunents and to the maxi mum

anticipated capacity of institutions, industrial parks, apartment

devel opnents, etc.

B. Factors. In determning the required capacities of sanitary sewers,

the follow ng factors shall be considered:

i. Maxi mum hourly sewage fl ow.

i Addi tional maxi mum sewage or wastewater flows from

i ndustrial sources.

Pii. Ground water infiltration.

iv. Topogr aphy of area.
V. Location of sewage treatment works.
Vi . Dept h of excavati on.

vii. Punpi ng requi renents.
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C.

Viii.

Cccupancy rates.

Capacity.

New sewer system capacity shall be designed on the basis

of an average daily per capita flow of sewage of not |ess than that set forth

in Table 3 of this chapter. These figures are assuned to include infiltration

but do not address inflow.

VWhen devi ations fromthe foregoi ng per capita

rates and established peak flow factors are proposed, a description of the

procedure used to establish those design flows shall be included with the

subm ssion for the purpose of this chapter, the following list defines the

various collection systemconponents that are to be designed to transnmt peak

flow rates:

"Lateral " neans a sewer that has no other common

sewers discharging into it

"Submai n" neans a sewer that receives flow fromone

or nore |ateral sewers.

"Main or trunk" neans a sewer that receives sewage

flow fromone or nore submain sewers.

"Interceptor"” neans a sewer that receives sewage

flow froma number of gravity mains, trunk sewers,

sewage force mmins, etc.

1. The mininmum peak design capacity for lateral and sub-main sewers

shoul d be 400 percent of the average design flow.

2. Mninmum peak design capacity of main, and trunk, sewers shoul d

be 250 percent of the average design flow,

3. Mninmum peak design for interceptor sewers shall be 200 percent

of the average design flow,

12 VAC 5-581- 380.

Desi gn Detail s.

A

Si zi ng.

For the purpose of this chapter the gravity sewer design
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details as described herein represent the best avail abl e standards of

practice. Hydraulic conputations and other design data should clearly

establish the capacity of proposed sewers that do not conformto the mni mum

standards included in this section.

1. Sewer size shall not be |ess than eight inches in diameter,

except under the follow ng conditions:

a. Laterals serving six connections or fewer on cul de sacs or

as sidewal k collector lines may be six inches in diameter.

b. Sewer lines carrying settled sewage, such as septic tank

effluent, may be as small as one and one-half (1.5) inches

in diameter.

2. Engineering calculations and justifications indicating that

reduced line sizes are adequate shall be included with the submi ssion

B. Placenment. Gavity sewers shall be of suitable material and placed

such that their design capacity is mmintained and | eakage into and out of the

pi pelines is within allowable val ues.

1. Sewers shall be installed at a sufficient depth to prevent ice

formation, due to cooling of the wastewater flows, resulting in bl ockage

of the flow channel. Sewers carrying non-settled sewage and sewers

carrying settled sewage shall be designed and constructed to give nean

velocities, when flowing full, of not less than 2.0 feet per second and

1.3 feet per second, respectively, based on Manning's formula using a

pi pe material roughness coefficient ("n") value of 0.014. Use of other

n" values and slopes | ess than those specified herein shall be

justified on the basis of pipe material specifications, research, or

field data, presented with the subnission for approval.

2. The following list represents the mni mum sl opes, which should
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be provided for gravity sewers; however, slopes greater than those |listed

are desirable:

Sewer si ze M ni num Slope in Feet per 100 Feet

Non- Settl ed Sewage Settled Sewage

3 inch Not Al | owed 0.53
4 inch Not Al | owed 0. 47
6 inch 0. 49 0.21
8 inch 0. 40 0.15
10 inch 0.28 0.12
12 inch 0.22 0. 086
14 inch 0.17 0. 068
15 inch 0.15 0. 063
16 inch 0.14 0. 058
18 inch 0.12 0. 050
21 inch 0.10 0. 040
24 inch 0. 08 0.034
27 inch 0. 067 0.029
30 inch 0. 058 0.025
36 inch 0. 046 0.020
3. Decreased slopes may be provided where the depth of flow will be

three-tenths (0.3) of the diameter or greater for design average flow

VWhenever such decreased sl opes are sel ected, design consultants nust

furnish, with their report, conputations of the depth of flow in such

pi pes at minimum average, and peak daily or hourly rates of flow,

Ot herwise, it nust be recogni zed that decreased slopes may require

avail abl e resources for additional sewer nmintenance.

4. Sewers shall be installed with uniform slope between manhol es.
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5. Sewers constructed on twenty (20) percent slope or greater shal

be anchored securely with concrete anchors or equal. Suggested minimum

anchorage is as follows:

a. Not over 36 feet center-to-center, on grades 20 percent and

up to 35 percent.

b. Not over 24 feet center-to-center, on grades 35 percent and
up to 50 percent.
c. Not over 16 feet center-to-center, on grades 50 percent and

over.

6. Gavity sewers shall normally be installed with a strai ght

al i gnment between manhol es. Curved sewers should be installed only on

curved streets, where the curve of the street and the curve of the sewer

are concentric. The use of curved alignment for sewers nmay be

considered, with the follow ng restrictions:

a. Justification shall be provided by the design consultant to

verify that the curved alignment is nore advantageous for

that install ation.

b. The use of curved sewers shall be |linmited to conveyance of
settl ed sewage unl ess the owners can docunent that the
speci al i zed equi pment necessary to clean the sewers will be
obt ai ned and used as necessary.

c. The mininmumradius of the curve shall be based on the

maxi mum al | owabl e joint deflection in accordance with the

appropri ate ASTM standard or other appropriate standard.

d. The sewers shall be installed with smooth radius curves.

7. Gavity sewer size shall normally remain constant between

manhol es. Wiere a smaller sewer joins a larger one, the relative
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el evations of the inverts of the sewers shall be arranged to maintain

approxi mately the same energy gradient. An approxi mate nethod for

securing these results, which may be used, is to align the eighty

percent (0.8) capacity flow level, or to align the internal pipe crown

or top invert, of both sewers, at the same el evation.

8. Were velocities greater than 15 feet per second are expected,

speci al provisions shall be made to protect against internal erosion

by high velocity. The pipe shall conformto applicable ASTM AWM,

ANSI, or other appropriate standards or specifications, which provide

protecti on agai nst internal erosion.

9. Any generally accepted material for sewers will be given

consideration, but the material selected shall be adapted to | oca

conditions such as character of industrial waste, possibility of

septicity, soil characteristics, exceptionally heavy internal-externa

| oadi ngs, abrasions, and sinilar problens. The pi pe material shal

conformto applicable ASTM AWM, ANSI, or other appropriate standards

and the pipe is to be marked with an approved identification such as the

speci fications standard.

10. Al sewers shall be designed to prevent damage from

superi nposed | oads. Proper allowance shall be made for |oads on the

sewer as a result of the width and depth of the trench

12 VAC 5-581-390. Construction Details.

A. Pipe Joints. The nmethod of joining pipe and the material used shal

be included in the design specifications in accordance with ASTM or

ot her nationally recogni zed standards and the joint material and

joint testing shall conformto the |atest edition of the appropriate

st andards and specifications.
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sewer

1. Sewer joints shall be designed to prevent infiltration and to

prevent the entrance of roots.

2. Wen clay sewer pipe is used, the joints shall be conpression

joints, made in conformance with the appropriate ASTM specification

3. When concrete pipe is used, single rubber ring gasket joints

shall conformto the appropriate ASTM specification

4. Wen asbestos cenent pipe, truss pipe, or ductile iron pipeis

used, joints using couplings and gaskets shall be nmade in conformance

with the requirenments of the appropriate ASTM Specification

5. Joints for plastic material pipe may be of conpression gaskets,

chem cal wel ded sl eeves, or chemical fusion joints per manufacturers

reconmendati ons. Heat fusion joints may be used for high density

pol yet hyl ene pi pe.

B. Leakage. An acceptance test shall be specified for all gravity

lines. The test may be either a hydrostatic test or an air test.

1. Where hydrostatic testing is specified (infiltration or

exfiltration), the | eakage outward or inward shall not exceed 100

gal l ons per inch of nom nal pipe dianeter per mle per day (2400 gpd/mi

mexi mum) for any section of the system Manholes should be tested prior

to pipeline testing. Wwere the exfiltration test is enployed, the |ine

shal | be subjected t

a mnimumof four (4) feet of head, or up to the

head to the top of the previously tested manhol e, whichever is the

| esser, above the crown of the pipe at the upstream manhol e of the

section being tested.

2. The infiltration test shall be allowed only when it can be shown

that the hydrostatic head outside the pipe is a m ninumof 4 feet or

exceeds the upstream manhol e depth, whichever is the | esser, above the
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crown of the pipe for the entire |length of the pipe being tested.

3. Wiere air testing is specified, test nethods and acceptability

criteria shall be in accordance with the appropriate ASTM specification

Air testing shall generally be acceptable for all types of pipe

materials. |If air testing is enployed, the manholes shall be tested by

exfiltration.

4. Manhol e | eaking standards as specified in this chapter (12 VAC

5-585-410) shall be obtai ned.

C. Building Sewers. Sewerage service |lines from buildings (sewers)

shal | be constructed in accordance with either the Uniform Statew de Building

Code of Virginia or the regulations and standards contained in this chapter

dependi ng on jurisdictional considerations as outlined in this chapter (Part

V). |Interceptor, or separation basins, may be required under the provisions

of state or local building codes or standards and the provisions of this

chapter.

1. Connections shall be made to sewers by replacing a | ength of

pipe with branch fittings, or a clean opening cut with tapping equi pment

and a "y" type of connection conpleted and sealed. In sone instances a

tee-saddle or tee-insert may be attached to the sewer submain to provide

a connection.

2. Al connections to sewers and manhol es shall be nmade so as to

prevent structural damage and infiltration. To nmeet future needs,

stubs, wyes, and tees may be installed if plugged tightly.

D. Trench Construction. Cass A B, or C bedding (latest edition of

the American Society of Civil Engineers (ASCE) Manuals and Reports on

Engi neering Practice, Water Environnment Federation (WEF) Manual of Practice)

and Anerican Waterworks Associati on (AWM) bedding class shall be provided for
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rigid pipe, and appropriate installation shall be provided for flexible pipe

material in accordance with recognized standards and manufactures

recomendat i ons.

1. Trenches shall be carefully backfilled with excavated materials

approved for backfilling, consisting of earth, |oam sandy clay, sand

and gravel, soft shale, or other approved materials, free fromlarge

clods of earth or stones |arger than one inch in dianeter, deposited in

six inch layers, and thoroughly and carefully tanped until the pipe has

a cover of not |ess than one foot.

2. The reminder of the backfill shall be placed in the trench in

| ayers not exceeding two feet and thoroughly tanped. No stone or rock

larger than 5 inches in its greatest dinmension shall be used in

backfilling.

3. Trenches in public roadways shall be excavated, backfilled and

conpacted in accordance with the standards specified in the Virginia

Department of Transportation's Road and Bridge Specifications or other

acceptable criteria.

12 VAC 5-581-400. VACUUM SEVERAGE SYSTEM

A.  Features. Vacuum sewer systens consisting of small dianmeter pipes

that collect sewage delivered through multiple service connection val ues and

deliver that flow under negative pressure to one or nore receiving stations

will be considered on a case-by-case basis. The design shall include, but not

be linmited to, the following criteria

1. Mninmum pi pe dianmeter shall be three (3) inches for nonsettled

sewage and one and one-half (1.5) inches for settled sewage.

2. Shut-off valves shall be provided at branch connections wth

i nes exceeding 300 feet and at intervals no greater than 2000 feet on
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mai n vacuum lines. Valves shall not obstruct the flow path when fully

opened for operation. Gate valves and butterfly valves may not be

acceptable if the flow path is obstructed during system operation.

3. Access points equal to the vacuum line dianmeter shall be

provided at the end of main and branch lines and at intervals or

| ocations suitable for operation and mai ntenance of the system Access

or inspection points shall be provided so that a suitable nmeans for shut

off of lines can be readily inserted.

4. Provisions for vacuumtesting the piping systemshall be

descri bed and made avail able to the Division

B. Connection Valves. The mininmumdianmeter of vacuum valves for

nonsettl ed sewage shall be such that a sphere of two and one-half (2.5) inches

can pass through. For settled sewage a one and one-half (1.5) inches sphere

shal | pass through the vacuum valve. Vacuum valves shall be capabl e of

operation under severe climatic conditions such as subnmerged under water or

ice conditions. Air vents shall extend above ground to a level up to the 100-

year flood elevation if practical. Air vent design should provide protection

agai nst both freezing and physi cal damage, where possible. Access to valve

pits shall be such that valves may be easily renoved and replaced. A holding

tank of sufficient volume up to 25 percent or nore of the design daily flow

shal | be provided upstream of the vacuum val ve when the |ocation of the vacuum

val ve al one does not pernmit proper system operation.

C. Receiving Station. A mininmumof two (2) sewage and vacuum punpi ng

units shall be provided for receiving stations. The system shall be capable

of handling peak sewage and air flow conditions with one unit out of service.

In the overall design, consideration shall be given to punp cooling

requi renents and features required for punping nmoist air containing sewer
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gases. Provisions for odor control such as exhaust air oxidation or

deodori zation shall be considered in the systemdesign. The design of the

punp station should minimze the discharge of air along with the sewage. The

capacity of the collecting tanks shall be sufficient to limt the start

frequency of all punps to less than 12 per hour. The nunber of collection

t anks shall be established to account for systemreliability and operability.

1. Provisions shall be nmade to isolate the receiving vacuum

col l ection tank, vacuum punps, raw sewage i nfluent |ine, and raw sewage

di scharge punps.

2. The raw sewage punps shall neet all applicable requirements of

this chapter. The negative head created by the vacuum punps shall be

considered in calculating Net Positive Suction Head (NPSH)

D. Service. Adequate service arrangenents shall be provided for

routi ne and energency mai ntenance and operation. The arrangenents shal

i ncl ude:

i Ri ght of access.

ii. Adequat e spare val ves, spare parts, and service tools.

. Monitoring, alarmsystemto |ocate vacuum | oss or valve

failure.

E. Operability. The vacuumcollection systemis to be operated in a

manner to prevent the discharge of raw sewage to any waters and to protect

public health by preventing back-up of sewage and subsequent discharge to

basenments, streets, and other public and private property.

1. Provisions for maintaining interi mhousehold service and

preventing sewage overflows during system mal function shall be described

and submitted with design information in accordance with this chapter

2. An alarmsystemshall be provided capable of alerting
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mai nt enance personnel of operational and safety problenms in case of

mal function in the collection system

12 VAC 5-581-410. MANHOLES.

A.  Location. Manholes shall be installed at the end of each |line of

eight (8) inch dianmeter or greater; at all changes in grade, size, or

alignment; at all intersections; and at distances not greater than 400 feet

for sewers 15 inches or less in diameter and 500 feet for sewers 18 inches to

30 inches in dianmeter, except that distances up to 600 feet may be adequate in

cases where adequate nodern cl eani ng equi pment for such spacing is provided.

1. Slightly greater spacing may be utilized in |arger sewers.

2. Terminal cleanouts may be acceptable in place of manholes, on

lines eight (8) inches in diameter or less, on a case-by-case basis.

Cl eanouts may be used in |ieu of manholes for collection of settled

sewage. Manholes are required where four (4) or nore sewers intersect,

or where two (2) or nore sewers intersect at depths greater than eight

(8) feet. Cleanouts shall be installed at distances not greater than

400 feet for settled sewage systens.

B. Materials. Manholes shall be constructed of materials that wll

mai ntain structural integrity throughout the design life of the sewer.

Manhol e wal | and bottom construction shall be such as to ensure watertightness

and the Virginia Departnment of Labor and Industry, Occupational Safety and

Heal th Adm nistration (VOSH) requirenents nmay al so specify design

requirements. Confined space entry restrictions are to be net. For those

manhol es and vertical sections of pipe tees used for maintenance access,

safety sl abs or platform benches should be provided at depth intervals of ten

(10) feet or less as required unless adequate access lifting devices are

provided in accordance with VOSH or other recognized standards. The use of
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sections of reinforcing bars as access steps is not recommended for safety

consi der ati ons.

C. Features. The base inside dianmeter of manhol es and vertical pipe

tees used for mmi ntenance access shall be a mnimumof 42 inches. The clear

opening in the manhole frame shall be a mnimumof 24 inches. Larger base

di aneters are preferred.

1. The manhol e foundation shall be adequately designed to support

t he manhol e and any superinposed | oads that may occur

2. The flow channel through manhol es shall be of such shape and

sl ope to provide snooth transition between inlet and outlet sewers and

to reduce turbul ence. Benches shall be sloped to the channel to prevent

accunul ati on of solids.

3. Wien the flow direction or horizontal deflection of a sewer |ine

varies significantly el evation changes may be necessary to provide for

head | osses. The mininum vertical change in elevation fromupstreamto

downst ream shoul d provide for a head | oss of up to three (3) inches or

more, when ninety degrees of deflection is specified.

4. Vatertight manhole covers or watertight manhole inserts shall be

used whenever the manhole tops may be flooded for several hours or nore.

As a mininmum watertight manhole covers or watertight manhole inserts

shal | be used when the manhole top is below the el evation of the 100-

year fl ood/wave action.

5. Masonry manhol es of brick or segnmented bl ock and the nongasketed

joints of precast manholes shall be waterproofed on the exterior with

suitabl e coatings (e.g., cenent supplenented with bitum nous).

6. Inlet and outlet pipes shall be joined to the manhole with a

gasketed flexible watertight connection or any watertight connection
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arrangenent that allows differential settlenment of the pipe and manhol e

wal | to take place w thout destroying the watertight integrity of the

| i ne connecti ons.

7. Ventilation of gravity sewer systems shall be provi ded where

continuous watertight sections greater than 1,000 feet in length are

i ncurred.

8. In accordance with the regul ati ons and standards contai ned in

this chapter, frames, and covers shall be of suitable material and

designed to accommpdate prevailing site conditions. Ventilation, safety

lines, hoist arrangements and other requirenments, as necessary for

mat eri al mai ntenance access, should be provided in accordance with VOSH

requi renents.

9. A drop pipe should be provided for an upstream sewer entering a

unl ess sewer pipe crowns match el evations, or as may otherw se be

required to conformto the use of standard fittings in the drop pipe

construction. Were the difference in elevation between the inconng

sewer and the manhole invert is less than 24 inches, the invert shall be

filiated to prevent solids deposition. A drop pipe shall be used when

the upstreamto downstreaminvert difference exceeds 24 inches and the

sewer deflects horizontally at a manhole. The drop through the manhol e

shoul d be a maxi mum of four (4) inches for a 90 degree horizonta

defl ecti on.

D. Leakage Testing. Manholes may be tested for | eakage at the same

time that gravity sewer lines are being hydrostatically tested for | eakage.

For manholes greater than four (4) feet in depth whose entire depth was not

included in the hydrostatic testing of the sewer line, the manholes shall be
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tested by exfiltration. Inflatable stoppers shall be used to plug all lines

into and out of the manhole being tested. The manhole shall be filled with

water to the top of the rim A maximum 12-hour soak shall be allowed. Leakage

shal | not exceed 0.25 gallon per hour (gph) per foot of depth.

1. If air testing of sewer lines is enployed, the manhol es shal
normal |y be tested by exfiltration. Inflatable stoppers shall be used
to plug all lines into and out of the manhole being tested. The

stoppers shall be positioned in the lines far enough fromthe manhole to

ensure testing of the untested portions of the |lines. The manhol e shal

then be filled with water to the top of the rim A maxi mum 12-hour soak

shal | be allowed. Leakage shall not exceed 0.25 gph per foot.

2. Air testing or vacuumtesting of manhol es for |eakage maybe

consi dered on a case-by-case basis. It is inportant that the entire

manhole fromthe invert to the top of the rimbe tested.

12 VAC 5-581-420. Water Quality and Public Health Protection

A. Design Integrity. The tops of all sewers entering or crossing

streans shall be at a sufficient depth bel ow the natural bottom of the stream

bed to protect the sewer line. 1In general, one foot of suitable cover shal

be provided where the streamis |located in rock and three feet of suitable

cover in other material. Less cover will be considered if the proposed sewer
crossing is encased in concrete and will not interfere with future
i nprovenents to the stream channel. Reasons for requesting | ess cover shal

be given in the application. Below paved channels, the crown of the sewer

lines should be placed under the channel pavement. Sewers shall remain fully

operational during the 25-year flood/wave action. Sewers and their

appurtenances | ocated along streans shall be protected against the norml

range of high and | ow water conditions, including the 100-year flood/ wave
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action. Sewers |ocated along streans shall be |ocated outside of the stream

bed wherever possible and should be sufficiently renoved therefromto provide

for future possible channel w dening. Reasons for requesting sewer lines to

be located within stream beds shall be given in the application.

1. Sewers entering or crossing streams shall be constructed of

wat ertight pipe. The pipe and joints shall be tested in place and shal

exhibit zero infiltration. Sewers |laid on piers across ravines or

streans shall be allowed only when it can be denonstrated that no other

practical alternative exists. Such sewers on piers shall be constructed

in accordance with the requirenments for sewers entering or crossing

under streams. Construction nethods and materials of construction shal

be such that sewers will remain watertight and free from change

al ignment or grade due to anticipated hydraulic and physical |oads,

erosi on, and i npact.

2. Depressed sewers or siphons shall have not |ess than two

barrels, with a mninum pi pe size of six (6)inches and shall be provided

Wi th necessary appurtenances for conveni ent flushing and mai nt enance;

the inlet and outlet chanmbers shall be designed to facilitate cleaning;

and, in general, sufficient head shall be provided and pi pe sizes

selected to secure velocities of at |east three (3.0) feet per second

for average flows. The inlet and outlet details shall be arranged so

that normal flowis diverted to one barrel and so that either barrel my

be renmoved for service or cleaning.

B. Water Supplies. No general requirenment can be nmade to cover al

conditions. Sewers shall neet the requirenments of the appropriate review ng

agency with respect to mni mum di stances to structures and pipelines utilized

for drinking water supplies. There shall be no cross connection between a
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drinking water supply and a sewer, or appurtenance thereto.

1. The requirenments of the Virginia Waterworks Regul ations (12 VAC

5-590-10 et. sqg.) shall be satisfied.

2. The requirenments of the Virginia Sewage Handling and Di sposa

Regul ations (12 VAC 5-610-10 et. sq.) shall be satisfied.

3. No sewer line shall pass within 50 feet of a drinking water

supply well, source, or structure unless special construction and pipe

materials are used to obtain adequate protection. The proposed design

shal | identify and adequately address the protection of all drinking

wat er supply wells, sources, and structures up to a distance of 100 feet

of the sewer line installation.

4. Sewers shall be laid at |east ten (10) feet horizontally froma

water main. The distance shall be neasured edge-to-edge. Wen |oca

conditions prohibit this horizontal separation, the sewer may be laid

closer provided that the water main is in a separate trench or an

undi sturbed earth shelf [ocated on one side of the sewer and the bottom

of the water main is at |east 18 inches above the top of the sewer.

Where this vertical separation cannot be obtained, the sewer shall be

constructed of water pipe material in accordance wth AWM

specifications and pressure tested in place wthout |eakage prior to

backfilling. The hydrostatic test shall be conducted in accordance with

the nost recent edition of the AWM Standard for the pipe material, with

a mninmumtest pressure of 30 psi.

5. Sewers shall cross under water mains such that the top of the

sewer is at |east 18 inches below the bottomof the water main. \Wen

| ocal conditions prohibit this vertical separation, the sewer shall be
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constructed of AWM specified water pipe and pressure tested in place

wi t hout | eakage prior to backfilling, in accordance with the provisions

of this chapter. Sewers crossing over water mains shall

i Be laid to provide a separation of at |east 18 inches

between the bottom of the sewer and the top of the water

mai n.

ii. Be constructed of AWM approved water pipe and pressure

tested in place without |eakage prior to backfilling, in

accordance with the provisions of this chapter

iii. Have adequate structural support to prevent dammge to

t he water nmin.

iv. Have the sewer joints placed equidistant and as far as

possible fromthe water main joints.

6. No water pipe shall pass through or cone into contact with any

part of a sewer manhole. Manholes shall be placed at |east ten (10)

feet horizontally froma water main whenever possible. The distance

shal | be neasured edge-to-edge of the pipes or structures. Wen |oca

conditions prohibit this horizontal separation, the manhole shall be of

wat erti ght construction and tested in place.

12 VAC 5-581-430. SYSTEM ACCESS.

Sewer |ocation should be within streets, alleys, and utility rights-of-

way. Approvals shall be obtained fromthe appropriate jurisdictions for

pl acement of sewers within these boundaries.

Wiere it is inpossible to avoid placing sewers (and manhol es/ cl eanout s)

on private property, the owner shall have recorded easenents or have filed

certificates of condemation fromall parties possessing or having | ega

interest in an adequate right-of-way necessary for proper installation
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mai nt enance, operation, and renmoval of sewerage facilities. These easenments

shall include provisions for controlling the |ocation of fences, buildings, or

other structures within the easenent and shall be shown on the plans.

ARTI CLE 2.

SEWAGE PUMP STATI ONS.

12 VAC 5-581-440. Sewage Punpi ng.

12 VAC 5-581-450. Reliability.

12 VAC 5-581-460. Punpi ng Equi pnent.

12 VAC 5-581-470. Portabl e Equi pmrent and Di versions.

12 VAC 5-581-480. Al arm Systens.

12 VAC 5-581-490. Alternatives.

12 VAC 5-581-500. Force Mains.

12 VAC 5-581-440. Sewage Punpi ng.

A.  Features. Sewage punp stations should be |ocated as far as

practicable frompresent or proposed built-up residential areas, and an all-

weat her road shall be provided. Stations should have a proper zone of

controlled or Iimted use surrounding them Wthin such zones, residentia

uses or high density human activities or activities involving food preparation

shoul d be prevented. Provisions for noise control and odor control, and

station architectural design should conformto site requirenents. Sites for

stations shall be of sufficient size for future expansion or addition, if

applicabl e. Al'l mechanical and el ectrical equi pment which could be damaged

or inactivated by contact with or submergence in water (motors, contro

equi pment, blowers, switch gear, bearings, etc.) shall be physically |ocated

above the 100-year flood/wave action or otherw se protected agai nst the |00-

year flood/wave action damage. All stations shall be designed to remain fully
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operational during the 25-year fl ood/wave action.

1. Wwere it may be necessary to punp raw (untreated) or unsettled

sewage prior to grit renoval, the design of the wet well shall receive

speci al attention. The discharge piping shall be designed to prevent

grit settling in the discharge |ines when punps are not operating.

2. At least two punping units shall be provided. Were two units

are provided, each shall be capable of handling flows in excess of the

expected maxi mum flow or a mni mumof two and one-half (2.5) tines the

aver age design flow, whichever is greater. Wiere three (3) or nore

units are provided, they shall be designed to fit actual flow conditions

and nust be of such capacity that, with any one unit out of service, the

remai ning units will have capacity to handl e the maxi mum sewage flow or

a minimumof 2.5 times the average design flow, whichever is greater.

When the station is expected to operate at a flowrate | ess than one-

half (0.5) tinmes the average design flow for an extended period of tinme,

the design shall address neasures taken to prevent septicity due to |ong

hol ding tinmes of untreated sewage in the wet well

3. Treatnment works punp stations should be designed so that sewage

will be delivered to the treatment works at approximately the same rate

itis

received at the punp station. At least two (2) punping units

shal | be provided. Treatnment works punp stations are those stations

whi ch discharge to sewage treatnment works without dissipation of flow

through a gravity collection system \Where only two punping units are

to be utilized, they shall be variable speed and sized so that the punps

deliver from0.5 to 2.5 tines the average design flow or the maximum

flow, whichever is greater, except where flow equalization is utilized

in accordance with this chapter. Were constant speed punps are to be
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i. at least three punps, each

utilized without equalization either:

having a capacity of approximately one and one fourth (I.25) tines the

average design flow, or ii. two punps, each having a capacity of

approximately |.25 tinmes the average design flow, with the third punp

having a capacity of 2.5 tines the average design flow, shall be

provided as needed to transfer the maxi mumflow. Miltiple-speed punps

in lieu of variable speed punps may be considered for specific

applications. These criteria for influent flows will not apply to such

treatment works where several days' holding capacity is provided, such

as in stabilization ponds or in aerated |agoons.

4. Punps handling raw sewage shoul d be preceded by readily

accessi bl e bar racks with clear openings not exceeding 2.5 inches,

unl ess pneunmatic ejectors are used or special devices are installed to

protect the punps from clogging or damage. Wiere the size of the

installation warrants, a mechanically cleaned bar screen with either

grinder or comm nution device is recoomended. Where screens are |ocated

bel ow ground, convenient facilities nust be provided for handling

screenings. For the |arger or deeper stations, duplicate protection

units of proper capacity are preferred. Interceptor or separation basins

may be necessary prior to punps handling raw sewage.

5. Punps in which the solids pass through the inpeller(s) shall be

capabl e of passing spheres of at |east three inches in dianeter.

Punpi ng equi pnent having integral screens for preventing solids from

passing through the inpeller shall be capable of passing spheres of at

least two (2) inches in dianmeter. Punping equipment preceded by

grindi ng equi pnent shall be capable of passing the solids discharged

fromthe grindi ng nechani sm
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6. Punps shall be so placed that, under normal start conditions,

they will start with a positive suction head, except as specified for

suction |ift punps. Each punp shall have an individual intake and

suction line. Wt well design should be such as to avoid turbul ence

near the intake. Punp suction and discharge piping shall not be |ess

than four (4) inches in dianmeter except where design of specia

equi pnent allows. The design velocity in punp piping should not exceed

i. six (6) feet per second in the suction piping, and ii. in the

di scharge piping, eight (8) feet per second. Al punps should be

provided with an air relief line on the punp discharge piping.

7. Control float cages shall be so |ocated as not to be affected by

the flows entering the wet well or by the suction of the punps. Float

tubes will not be pernmitted in either the wet or dry well. Air operated

pneumatic controls are preferred for all sewage punp stations.

Provisions shall be nmade to automatically alternate the punps in use

(which is referred to as | ead-lag operation) unless adequate operation

and mai ntenance is to be provided to protect against punp failure.

8. For the purpose of designating liquid levels for alarm

requirements, high liquid level in the wetwell is defined as a | evel of

sewage in the wetwel|l above normal operating | evels such that either: i.

a backup of sewage in the incom ng sewer may occur, or ii. an overflow

may occur, or iii. standby punp(s) may be required to be activated. 1In

the case of a duplex punp station with linited wet well volume, the

al arm desi gn should include activation at the time of sinultaneous

operation of both punps, initiating when the second alternating punp

starts (referred to as the | ag punp).

9. Suitable shut-off valves shall be placed on each suction and




VI RG NI A DEPARTMENT OF HEALTH Page 96 of
SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS

each discharge |ine of each punp for normal punp isolation. A check

valve is to be placed on each discharge |ine, between the shut-off valve

and the punp. No shut-off valve need be placed on the suction side of

suction |ift or subnersible punps. Periodic exercising of valves should

be specified within the routine maintenance prograns.

10. System punp stations should have the provision for installing

flow nmeasuring devices when necessary. Consideration should be given to

installation of such devices in system punp stations whose flow rate can

affect the proper operation of the treatnment works.

11. Adequate lighting for the entire punp station shall be provided

in accordance with VOSH and other applicable codes and standards.

12. Punp stations shall be designed in accordance with the statew de

bui I ding code and so as to minimze the adverse effects of vandalism

Punp stations shall be equipped with a secure external disconnect switch

| ocat ed above grade where possible.

B. Ventilation shall be provided in accordance with VOSH requirenments

and shall conmply with the regul ations for encl osed spaces within punp stations

during all periods when the station is manned. Where the punp is permanently

mount ed bel ow the ground, nmechanical ventilation is required and shall be

arranged so as to independently ventilate the dry well

1. As a mininum ventilation of the wet well shall be acconplished

by the provision of a properly screened vent, with the end either turned

downward or provided with a "nushroomi’ cap. The vent shall be at |east

four (4) inches in diameter. |f screens or nechani cal equi pment, which

m ght require periodic maintenance and inspection, are located in the

wet well, then it shall be nmechanically ventilated at the time of access

by mai nt enance personnel
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2. There shall be no interconnection between the wet well exhaust

flow and the dry well ventilation systems. In pits over 15 feet deep

nmultiple inlets and outlets are desirable. Danpers shall not be used on

exhaust or fresh air ducts, and fine screens or other obstructions in

air ducts shall be avoided to prevent clogging. 1In clinmates where

excessive noisture or |ow tenperature are problens, consideration should

be given to installation of automatic heating and dehunidification

equi pnent .

3. Switches for operation of ventilation equipnment shall be marked

and conveniently | ocated above grade and near the punp station entrance.

Consi deration should be given also to automatic controls where

intermttent operation is used. The fan drive shall be fabricated from

nonsparking material in accordance with applicable codes and standards.

4. Where heat buildup frompunp notors may be a problem

consi deration should be given to automatic cooling and ventilation to

di ssi pate notor heat.

5. Ventilation of wet wells in accordance with VOSH requirenments

may be either continuous or intermittent. Ventilation, if continuous,

shall provide at |east 12 conplete air changes per hour; if

intermttent, at |east 30 conplete air changes per hour. Such

ventilation shall be acconplished by mechani cal means.

C. Water Supply. There shall be no cross connection between any

potable water supply and a sewage punp station which under any conditions

m ght cause contami nation of the potable water supply. Any potable water

supply brought to the station shall conply with conditions stipulated in the

Virginia Waterworks Regul ations (12 VAC 5-590-10 et. sqg.). where conditions do

not warrant the installation of an approved reduced pressure zone backfl ow
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prevention device on the water supply line to the punp stations, other

approved devices may be considered on a case-by-case basis.

D. Service. Provisions shall be made to facilitate removing punps,

motors, and ot her equi pment without interruption of system service while

providing all necessary worker safety features.

1. In accordance with VOSH requirenments, suitable and safe nmeans of

access shall be provided to dry wells and wet wells containing equi pment

requiring inspection or maintenance. Conpliance with all applicable

VOSH and Uniform St atew de Building Code requirenments can be required.

Al'l | adders shall have slip-resistant rungs.

2. If the dry well or wet well floor is nmore than ten (10) feet

bel ow the entrance, special consideration shall be given to safety

features such as harness lifts, |adder cages, spiral stairways, or

internmedi ate |andings. Internediate [|andings should not exceed 10 foot

vertical intervals.

E. Wt Wells. Proper Design of Wt Wlls is Essential to Effective Punp

Station Operation.

1. The wet wells at major punping stations and in those located in

critical areas should be divided into two sections, properly

i nterconnected, to facilitate repairs and cl eaning.

2. The wet well size and control settings shall be designed and

operated so as to avoid heat buildup in the punp notor due to frequent

starting and to avoid septic conditions due to excessive detention tine.

3. Provisions shall be nmade to prevent solids deposition. Were

used, wet well fillets shall have a m ninum sl ope of one to one to the

hopper bottom The horizontal area of the hopper bottom shall be no

greater than necessary for proper installation and function of the
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inlet.

12 VAC 5-581-450. Reliability.

A. Purpose. Reliability provisions are based on a neasurenment of the

ability of a conponent or systemto performits designated function without

failure or interruption of service. Overflowcriteria, such as a period of

di scharge, are utilized solely for the establishment of reliability

classification for design purposes and are not to be construed as

aut hori zation for, or defense of, an unpermtted discharge to State waters.

1. The objective of achieving reliability protection ist

prevent the discharge of raw or partially treated sewage to any

waters and to protect public health by preventing backup of sewage

and subsequent discharge to basenents, streets and other public and

private property. Provisions for continuous operability of punping

stations shall be evaluated in accordance with the appropriate

reliability classification.

2. For Cass | Reliability, alternate notive force, sufficient

to operate the station at peak flow rates being received, shal

be operating the station prior to the expiration of an allowable

time period. The maximum allowable period will be the tine

transpiring between the high liquid |level alarm and the

occurrence of an overflow, or backup and subsequent discharge,

at flow rates being received (except when an energency hol ding

basin is provided to satisfy the requirement for continuous

operability). The transpired tine to be considered all owabl e

may be the critical (shortest) transpired tinme (peak flow rates)

or a spectrumof transpired tinmes keyed to the 24 individua

hours of the day. Certain Reliability Class | punp stations, for
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which it i

feasible to shut down or discontinue operation

during periods of power failure without bypassing or

overflow ng, may be exenpted fromthe continuous operability

requi renent. Punp stations which nmay qualify for the exenption

can be broadly categorized as those which serve facilities or

institutions which would be closed during periods of power

failure, such as certain industrial plants, schools and

recreati onal and park areas.

3. For Class Il Reliability, alternate notive force sufficient

to operate the station at peak flow rates being received shall be

operating the station prior to the expiration of a 24-hour period

commencing at the tine an overflow or discharge subsequent to a
backup begi ns.
4. Reliability Class IIl punp stations are not limited to a
specific period of overflow or discharge, and will be considered on
a case-by-case basis.
B. Continuous Qperability. The owner shall denpnstrate, to the

satisfaction of the Division, that the tine allowances for continuous
operability will be nmet on a 24-hour basis. This information shall acconpany

the plans and specifications when subnitted and shall be subsequently nodified

and resubmitted at any tine in the future that the actual allowable tine

(transpiring between the high liquid level alarmand the time that an overflow

or backup and subsequent discharge will occur at flow rates being received)

beconmes | ess than the allowable tine claimed in the original submssion. The

denonstration shall include provision of instructions indicating the

essentiality of routinely maintaining, and regularly starting and running,

auxiliary and reserve units under field conditions. The foll owi ng neans for
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provision of continuous operability shall be acceptable:

i. Al ternate power sources or auxiliary stand-by generator

whi ch can operate sufficient punps to deliver the design

peak fl ow.

ii. Alternate drive arrangenent(s) whereby all punps are

backed by internal conmbustion notors with "Y' mechanica

couplings to the punp drive shaft(s) or to permanently

mounted reserve punp(s) capable of delivering total peak

flows.

iii. Portabl e punp resources in accordance with this chapter

iv. An energency overflow holding basin with capacity to

retain a mninumof one day of station design flow and

havi ng provisions for recycle to the punp station.

C. Electrical Power. The sources of electrical power required to

operate punp stations shall be evaluated in accordance with the reliability

classification of the punp station.

1. For Class | Reliability, electric power shall be provided by

alternate feed fromdistribution lines which are serviced by alternate

feed fromtransmi ssion lines (e.g., |15 KV) where possible. The

transni ssion lines shall have alternate feed fromthe generating

source(s). The capacity of each power source shall be sufficient to

operate the punps during peak wastewater flow conditions, together with

critical lighting and ventilation. The requirenent for alternate feed

can be satisfied by either a loop circuit, a "tie" circuit, or two

radial lines. Wiere alternate feed lines terminate in the sane

substation, the circuit feeding the punping station shall be equi pped

with two or nore in-place transformers. Were alternate feed is not
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possi bl e, provision of auxiliary power sources will be considered.

2. External alternate distribution |ines shall be conpletely

i ndependent. The two sets of alternate feed distribution lines should

not be supported fromthe same utility pole and, if used, should neither

cross over, nor be located in an area where a single plausible

occurrence (e.g., fallen tree) could disrupt both lines. A mninmum

separation of 25 feet for underground routes shall be mmintained unless

a properly designed and protected conduit bank is utilized. This shal

apply to service connections into the punp station. Devices should be

used to protect the systemfrom |ightning.

3. For Class Il Reliability, a single source feed is

acceptable. |If alternate power sources are provided for a Class |l or

Il station, one in-place transformer and capability for connection of

|

mobi l e transformer may be provided where the alternate feed |ines

termnate in the same substation

D. Power Distribution. The design of power distribution circuitry and

equi pment provided within punp stations shall be in accordance with the

reliability classification of the punp station.

1. Reliability Class | punp stations shall have the follow ng

f eat ur es:

Fi nal stepdown transformer on each electric feed

line with adequate physical separation to prevent a

common nmode fail ure.

ii. In addition, Reliability Class | punp stations shal

be provided with separate buses for each power

source .

iii. Each power source shall remain separate and from
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separate distribution substations up to the transfer

switch to preclude a conmon node failure of both

sSour ces.

2. Reliability Class Il and Class IIl punp stations nmay be equi pped

with a single final stepdown transformer, a single bus, a single notor

control center, and a single power distribution system

3. Breaker settings or fuse ratings shall be coordinated to effect

sequential tripping such that the breaker or fuse nearest the fault wll

clear the fault prior to activation of other breakers or fuses, to the

degree practicable.

12 VAC 5-581-460. Punpi ng Equi prent.

A Proper Location. \Where practicable,the electric sw tchgear and

motor control centers should be housed above grade and in a separate area from

the dry well. Al motors and control encl osures shal

| o
0]

adequately protected

frommoisture fromthe weather and water under pressure. |n cases where

equi pnent may be dammged by flooding fromnatural events, in such a manner as

to cause excessive delays in restoring the punp station to design operating

| evel s, the neans of protecting or renoving such equipment prior to flooding

shoul d be described in the Operation and Mintenance Manual. Mtors |ocated

i ndoors and near |iquid handling piping or equiprment shall be, at |east, of-

spl ash-resi stant design. Means for heating notors |ocated outdoors or in areas

where condensati on may occur should be provided. On-site enmergency power

generation equi pnent shall be |ocated above grade and be adequately

ventilated. Fuel shall be stored in safe |ocations and in containers

specifically designed for fuel storage.

B. Electrical Protection. All electrical equiprment design (nmotors,

controls, switches, conduit systens, etc.) located in raw sewage wet wells or
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intotally or partially enclosed spaces where hazardous concentrati ons of

flammabl e |iquids, gases, vapors, or dusts may be present will be eval uated

in accordance with the appropriate requirements of the National Electrica

Code (e.g., Cass |, Goup D, Division | for ignitable gases or vapors, etc.)

and VOSH requirenents.

1. Three-phase nmotors and their starters shall be protected from

electric overload and short circuits on all three phases.

2. Al motors shall have a | ow voltage protection device which, on

the reduction or failure of voltage, will cause and maintain the

interruption of power to that notor. The |ow voltage protection device

shoul d protect each phase of 3-phase notors.

3. Consideration should be given to the installation of tenperature

detectors in the stator and bearing of |arger notors in order to give an

i ndi cation of overheating problens.

4. Wres in underground conduits or in conduits that may be fl ooded

shal | have noisture resistant insulation as identified in the Nationa

El ectrical Code.

5. Concrete, netals, control and operating equi pment, and safety

devices shall, insofar as practical, be designed to protect against

corrosion.

6. Electrical power devices or equipment used to convert single

phase power to three phase power shall be dedicated t

a single specific

not or .

C. Testing. Provisions shall be included in the design of equiprent

requiring periodic testing, to enable the tests to be acconplished while

mai ntaining electric power to all vital conponents. This requires being able

to conduct tests such as actuating and resetting automatic transfer switches
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and starting and | oadi ng energency generating equi pnent. The electric

distribution system and equi pnent shall be designed to facilitate inspection

and mai ntenance of individual items without interruption of operations.

D. Generator. The power capacity provided by the on-site energency

generator shall be in accordance with the reliability classification of the

punp station. The automatic start system shall be conpletely independent of

the normal electric power source. Air starting systenms shall have an

accunul ator tank(s) with a volunme sufficient to furnish air for starting the

generator engine a mninumof three times without recharging. Batteries used

for starting shall have a sufficient charge to pernit starting the generator

engine a mnimumof three (3) tinmes without recharging. The starting system

shal | be appropriately alarnmed and instrunented to indicate | oss of readiness

(e.g., loss of charge on batteries, |oss of pressure in air accumulators,

etc.)

E. The specifications shall require that the equi pment manufacturer(s)

provide to the owner one conplete set of operational instructions, equipnment

and mai ntenance manual s, and energency procedures for each maj or nmechani ca

and el ectrical equipnment item The manuals shall contain draw ngs of

equi pment and a nunbered parts |list keyed t

a |list of conponents. Tools and

such spare parts as may be needed shall also be specified.

12 VAC 5-581-470. Portable Equi prent and Diversions.

A.  Needs. Portable equiprment (punps or generator sets) shall be

acceptable to satisfy the continuous operability requirenments where, under

critical conditions inposed by rushhour traffic, nultiple punping station

failures, etc., the portabl e equi pment transportati on, connection and starting

can be acconplished within allowable tine periods.

1. Portabl e punping equi pmrent shall have the foll owi ng provisions:




VI RG NI A DEPARTMENT OF HEALTH Page 106 of
SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS

a. Punping units shall have capability to operate between the

wet well and the discharge side of the station.

b. Each station served by portable punping equi pment shal

facilitate rapid and easy connection of lines.

2. Numbers of portable units and their punping inplenentation

capabilities that are sinultaneously available to service punping

stations which are provided continuous operability through the use of

portabl e equi pment, shall conformto the follow ng, whichever shal

yield the greater nunber:

a. The nunber shall be the maxi mum nunmber of punping stations

(dependent on portabl e equi pment for continuous reliability) which

are on the sane radial extremty (single source feed) of any

electrical distribution circuit fromthe point of the radia

extremity's intersection with circuitry which has alternate feed.

b. The nunber shall be equal to five (5) percent of the nunber

of punping stations (dependent on portable equi pment for continuous

reliability).

3. Volunme and head capabilities (punps) or power watts (generators)

of portable equi pment shall be capable, singly or in combination, of

operating the | argest punp station dependent on portable equi pnment for

continuous reliability.

B. Subrmittals. Plans and specifications for a punp station subrmitted to

the Division proposing to use portable equi pment to neet continuous

operability requirenents shall be acconpani ed by a conpleted "Portable

Equi prent for Sewage Punp Stations"” form A copy of this formis included in

this chapter (12 VAC 5-581-1060) (Part V).

1. The design subrmitted for sewerage systenms that utilize portable
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equi pment to neet the continuous operability requirenments for sewage

punp stations shall include a detailed plan which includes the

foll owing information: n inventory of the owner's portable equi pment

(punps or generators) which lists nunbers of units, capacities, storage

| ocations, and assignment of this equipment by the owner and ii. an

anal ysis of response tines based on geographical |ocations within the

owner's sewerage system service area.

2. The response tinme analysis should be based upon a work crew

responding to an alarmfrom punp station during the hour of the day that

the peak flow to that station is expected to be received.

C. Controlled Diversion. The provision of a high-level wet wel

controlled diversion may be considered for punp stations of all reliability

cl asses.

1. If a high-level wet well controlled diversion is utilized, the

overflow el evation shall be such that the maxi mum f easi bl e storage

capacity of the wastewater collection systemshall be used before the

controlled diversion is used. Wen a controlled diversion is utilized at

a Reliability Class | punping station, it shall be to a storage

detention basin or tank. The storage volunme shall be sized in

accordance with the punp station's operating conditions and the

constraints and conditions applicable to the owner's repair and

mai nt enance capabilities. The storage volunme shall provide, wthout

overflow, not less than six (6) hours detention capacity at the

antici pated fl ow diversion rate.

2. Additional storage volume, or provisions for protection against

overflows in critical areas, may be required.

12 VAC 5-581-480. Al arm Systens.
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The al arm system provided to nonitor punp station operation shall neet

the appropriate reliability requirenents.

A. Cass |I. For Class | reliability, the alarmsystemshall nonitor

the power supply(s) to the station, auxiliary power source, failure of punps

to discharge liquid, and high liquid levels in the wet well and in the dry

well, and shall include a test function. An on-site audio-visual alarm system

shal | be provided such that each announced alarmcondition is uniquely

identified. In addition, provisions shall be made for transmitting a single

audi bl e alarmsignal to a central |ocation where personnel conpetent to

receive the alarmand initiate corrective action are either: i. available 24

hours per day, or ii. available during the periods that flowis received at

the punp station.

B. Cdasses Il and III. For Cass Il or III reliability, the alarm

system shall nonitor high liquid levels in the wet well. An on-site audio-

visual alarmsignal shall be provided. A sign indicating notification

procedures (responsi ble persons, tel ephone nunbers, etc.) to be followed in

case of alarm actuation shall be displayed conspi cuously.

C. Backup. A backup power supply, such as a battery pack with an

automatic switchover feature, shall be provided for the alarmsystem such

that a failure of the primary power source would not disable the alarm system

A backup power supply for the alarm system should be provided for a

Reliability Class | facility with dual electrical feed sources. Test circuits

shall be provided to enable the alarmsystemto be tested and verified to be

wor ki ng properly.

12 VAC 5-581-490. Alternatives.

A, General. Wet well-dry well punp stations shall neet the applicable

requirements for both types of systems. Both wet and dry wells shall be
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separated to prevent |eakage of gas into the dry well. A separate sunp punp

or suitable nmeans shall be provided in the dry well to remove | eakage or

drai nage, with the discharge above the high water |evel of the wet well

Vacuum ej ectors connected to a potable water supply will not be approved. Al

floor and wal kway surfaces shall have an adequate slope to a point of

drai nage. Drai nage shall be unobstructed by conduit, piping, etc., installed

on the dry well floor.

B. Suction Lift. Suction |lift punp installations shall be designed to

meet the applicable requirements of this chapter

1. The capacity of suction |ift punp stations shall be limited by

the net positive suction head and specific speed requirenents as stated

on the manufacturer's punp curve under the nobst severe operating

condi ti ons.

2. Al suction |lift punps shall be provided with an air relief

line on the punp discharge piping. This line shall be |ocated at the

maxi nrum el evati on between the punp di scharge flange and the discharge

check valve to ensure the maxi mum bl eed-off of entrapped air. Air

relief piping shall have a mni num di aneter adequate to purge air during

primng. The use of 90 degree elbows in air relief piping should be

avoi ded. A separate air relief line shall be provided for each punp

di scharge. The air relief line shall termnate in the wet well or

sui tabl e sunp and open to the atnosphere.

3. Valving to prevent recycle of flowto the wet well should be

provided on all relief lines. The air relief valves shall be |ocated as

close as practical to the discharge side of the punp. Automatic

operating air relief valves may be used if the design of the particular

valve is such that the valve will fail in the open position under
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varying head conditions. Unvalved air relief piping may lead to air

entrainment in the sewage and will materially affect punp efficiency and

capacity. Air entrainment shall be considered accordingly by the design

consul tant.

4. Al punps, connections, shut-off valves, and check val ves shal

be | ocated

a separate vault either above or outside of the wet well

al l owi ng accessibility to both the wet well and punp/valve vault for

i nspecti on, nmi ntenance, etc.

5. Access to the wet well shall not be through a sealed vault. The

dry well shall have a gas-tight seal when nounted directly above the wet

wel | .

C. Subnersible. Subrersible punp station installations shall be

designed to neet the applicable requirenents of this chapter

1. Subnersible punps shall be provided with equi pment for

di sconnecting, renoval, and reconnection of the punp without requiring

personnel to enter the wet well

2. Owners of subrersible punping facilities shall provide a hoi st

and accessories for renoving the punps fromthe wet well

3. Electrical controls shall be |ocated

a suitable housing for

protecti on agai nst weather and vandal i sm

4. The shut-off valve and check valve on the discharge |ines of

punps operating at flows greater than 25 gpm shall be | ocated

a

separate vault outside of the wet well allow ng accessibility for

i nspecti on and nmi nt enance.

D. Pneumatic Ejectors. Pneumatic ejector stations shall be designed to

meet the applicable requirements of this chapter. Pneumatic ejectors should

not be directly connected to force mains. The ejector design features should
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i ncl ude:

Ej ector pots shall be vented to the atnosphere in such a

manner as to prevent nuisance conditions.

ii. Duplicate conpressors shall be provided.

iii. Pneurmatic ejectors may utilize either stored or direct

air systenms. If a stored air systemis utilized, the air

storage chanber shall not enclose any piping, valves, or

wor ki ng parts.

iv. Duplicate receiver pots shall be provided. The units

shall be alternated in operation.

E. Ginder. Ginder punp installations shall be designed to neet the

applicable requirenments of this chapter

1. Mintenance and operation service arrangenents shall be

identified to the Division. Acceptable service arrangenents shal

i ncl ude:

i. Right of access

ii. Adequate spare parts, spare units and service tools.

2. A single punping unit for a single home is acceptable, but the

wet well capacity for single fanmly residence should be a m ni rum of 60

gal | ons.

3. Duplex punping units shall be provided where two houses are

served by a single installation. The wet well or holding tank capacity

shall be twice the requirenents for a single house.

4. The alarm system shoul d provide notice to residents of punp

failure, including excessive high liquid | evels. The al arm system shoul d

alert the operating staff of the |ocation of punp failure.

5. Punping equi prent shall be capable of delivering flows at the
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design pressure of the sewer system Cutter bl ades shall be driven with

a mnimum nmotor size of two (2) horsepower, unless performance data,

evaluatd by the division, verifies that a smaller notor is suitable.

F. Septic Tank Effluent Punmp. Septic Tank Effluent Punmps (STEP) may be

located within the effluent end of a single tank or within a separate vault

external fromthe septic tank. The design for STEP facilities is described in

t he USEPA Technol ogy Transfer Manual "Alternative Wastewater Coll ection

Systens" (EPA/625/1-91/024), which may be used as a reference.

12 VAC 5-581-500. FORCE MAINS.

A.  Capacity. The mininmumsize of force mains shall be four (4) inches

in diameter, except for grinder punps and septic tank effluent (settled

sewage) punping systenms, which shall be provided with a m ni num di aneter of

one (1) inch.

1. At punping capacity, a mininmmself-scouring velocity of two (2)

feet per second shall be maintained unless provisions for flushing are

made. A velocity of eight (8) feet per second should not be exceeded

unl ess suitable construction nmethods are specified.

2. Ar relief valves shall be placed at the high points in the

force main to relieve air locking and shall be periodically exercised

and mai nt ai ned.

B. Connections. Force mains shall normally enter a gravity sewer

systemat a point no nore than one (1) foot above the flow line of the

receiving manhole with a curved section to prevent air fromtraveling up into

the force main. The force main should enter the receiving manhole with its

center-line horizontal, and shall have an invert el evation which ensures a

snmooth flow transition to the gravity flow section. Special attention shal

be paid to the design of the termination in order to prevent turbul ence at
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this point. Wenever existing force mains are connected within a sewerage

systemin a manner that results in increased flow rates or pressure increase

to the existing force main(s), those existing force mains shall be exam ned by

the owner. Existing force mains may be examined by internal visua

i nspections, flow or pressure testing, or other suitable nmeans to verify

hydraulic and structural adequacy to convey the actual or projected flow The

results of such inspections and tests shall be submitted with the design

docunent s.

C. Materials. Al pipe used for force mains shall be of the pressure

type with pressure type joints. The force main shall be constructed of

materials with a denobnstrated resistance to deterioration fromcorrosion,

acidity, and other chem cal action.

1. Consideration should be given to the use of inert materials or

protective coatings for either the receiving manhole or gravity sewer to

prevent deterioration as a result of hydrogen sulfide or other chemica

attack. These requirenents should be provided for all force nmins.

2. Al force nmains shall be tested at a m ni mum pressure of at

| east 50 percent above the design operating pressure, for at |east 30

m nutes. Leakage shall not exceed the ampunt given by the fornula

contained in the nost current AWM St andard C-600.

D. Installation. Classes A, B or C bedding (latest edition of ASCE

Manual s and Reports on Engineering Practice and the WEF Manual of Practice) or

AWM pipe installation conditions 3, 4 or 5, shall be provided for

instal lation of pipelines in excavated trenches. Installation of pipelines of

flexible materials shall be in accordance with recogni zed standards.

Force mains shall be sufficiently anchored within the punp station and

t hroughout the line length. The nunmber of bends shall be as few as possible
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Thrust bl ocks, restrained joints, and/or tie rods shall be provided where

restraint is needed.

ARTI CLE 3.

SEWAGE TREATMENT WORKS.

12 VAC 5-581-510. Treatnment Works Design

12 VAC 5-581-520. Standards.

12 VAC 5-581-530. Treatnent Works Details.

12 VAC 5-581-540. Treatnment Works Qutfalls.

12 VAC 5-581-550. Reliability Protection.

12 VAC 5-581-510. Treatnment Works Design

The sewage treatment process consists of a sequential, upstreamto

downstream arrangenent of unit operations that renove or nodify contam nants

t hrough several treatnment phases, including, i. primary, ii. secondary, and

iii. tertiary. A conventional, or established, secondary treatment process

will include primary treatnment. Advanced wastewater treatnent works include

all three phases of treatnent. Sewage treatnment works shoul d be designed to

provi de waste water treatnment for the tributary sewage flows fromeither the

esti mated popul ation ten years hence or a capacity required by applicable

State or Federal requirenents.

A.  Location. A sewage treatment works site shall be |ocated as far as

practicable fromany existing built-up conmercial or residential area, which

will probably develop within the design life of the treatment works. The

treatment works site shall be, (i) protected by a buffer zone, (ii) located to

avoid flooding, (iii) provided with year-round access, and (iv) provided with

anple area for any future expansion. The m ni num di stance between the

| ocations of effluent discharges from separate treatnment works on the sane
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wat er shed shall be five hundred (500) feet.

B. Restrictions. Al new primary and secondary sewage treatment unit

operations shall provide the mni mum buffer zones as shown in Table 2 unless

they qualify for reduced requirements as provided in this chapter. Buffer

zones for advanced treatnment (AW and natural treatment operations will be

establ i shed on a case-by-case basis considering the reliability requirenents

and process design. Buffer zones are areas of controlled or limted use.

1. Wthin buffer zones, neither residential uses, high density

human activities, nor activities involving food preparation are to be

established within the extent of the buffer zone. The extent of the

buffer zone perineter is neasured fromthe treatment units. Buffer zone

requirements for sewage sludge incinerator restrictions shall be

established in accordance with applicable State and Federal regul ations.

2. The Division may approve a reduction of up to one half of the

listed buffer zone requirenments based on one or nore of the follow ng

factors: i. site topography, ii. prevailing wind directions, iii.

exi stence of natural barriers, iv. establishment of an effective

wi ndbreak, v. type of adjacent devel opment, and vi. provision of

enclosed units, as described in this chapter

3. The prevailing wind direction should be determined by on-site

data. Local weather station records may be utilized if they are

denonstrated to be applicable. Attention should be paid to both

nmoder ate and hi gh speed wi nds since the high velocity winds often have a

prevailing direction different fromthe prevailing direction of noderate

Wi nds.

4. A windbreak should be |ocated on both sides of the treatment

works normal to a line projected through the treatment works and the
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area which is to be protected, as close to the treatnment works as

practicable. An effective windbreak may be conprised of man-nmade or

natural barriers which extend fromthe ground surface to a height of 16

feet. Alternatively, a cultivated tree wi ndbreak may be devel oped by

planting at |east four rows of fast growing evergreen trees (pine famly

preferred), planted on staggered |0O-feet centers. Rows should be spaced

no greater than |16 feet apart. The mininmumtree height at planting

shall be six feet, unless taller trees are required in order to provide

a wi ndbreak which will be inmmediately effective. The variety of tree

used should be readily adaptable to the soil and clinmate at the

treat ment works site.

5. Reduced buffer distances will be established for enclosed

treatment unit operations or processes. Covered units shall be provided

with screened intake openings and positive forced draft ventilation and

shal | have provisions for renoval of aerosols and odors fromthe

exhaust .

6. Owners of existing sewage treatment works or those treatment

wor ks proposed for upgrading shall take whatever steps possible to

provide as nuch of the required buffer as is reasonably possible under

the specific existing conditions at each treatment works site.

Wherever a denonstrated nui sance probl em does exist, corrective action

(wi nd breaks or odor control nmeasures, for exanple) shall be undertaken.

7. The required buffer zone shall be maintained by adequate |ega

instruments such as either ownership, recorded easenments, or restrictive

zoni ng, throughout the |life of the treatnment works.

8. The Conmi ssioner may consider exceptions to the |isted buffer

zone requirenents in accordance with this chapter
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C. Flooding. Al nechanical and electrical equiprment which could be

damaged or inactivated by contact with or subnergence in water (notors,

control equipnent, blowers, switch-gear, bearings, etc.) shall be physically

| ocated above the 100-year |evel or otherw se protected against the 100-year

fl ood/ wave action damage. All conponents of the treatment works shall be

| ocat ed above or protected against the 25-year flood/wave action |evel and

remain fully operational. Consideration should be given to designing the

treatment works in such a way as to facilitate the renoval of vital conponents

during nore extreme flood events.

D. Cosure. A Closure Plan shall be subrmitted to the Division in

accordance with this chapter.

12 5-581-520. Standards.

The minimum degree of treatment to be provided shall be adequate in

design to produce an effluent in accordance with this chapter, that wll

conply with the provisions of the State Water Control Law and Federal Law, and

any water quality standards or effluent |inmtati ons adopted or orders issued

by the State Water Control Board or Department of Environmental Quality. The

expected performance | evels of conventional treatnment processes are described

in this Section (12 VAC 5-581-520. E)

A, Industrial Flows. Treatnment works receiving industrial wastewater

flows at a rate or volume exceeding ninety (90) percent of the conbined

average daily influent flow can be designed and operated through the

applicable requirenents i nposed by the State Water Control Board/Department of

Environnental Quality, provided that public health protection issues are

resolved. O herw se, consideration shall be given to the character of

industrial wastes in the design of the treatment works. In such cases, the

treatability characteristics of the conmbined (sewage and industrial)
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wast ewat er shall be provided and addressed in the treatnment process design

Pilot-scale testing as described in this chapter may be required to predict

the full-scale treatnent works operations.

B. Design Loadings. Design |loading refers to the established capacity

of a unit operation or tratment process to reliably achieve a target

performance | evel under projected operating conditions. Conponent parts and

unit operations of the treatment works shall be arranged for greatest

operating convenience, flexibility, econony, and to facilitate installation of

future units.

1. Treatment works to serve existing sewerage systems shall be

designed on the basis of established average sewage characteristics with

sufficient capacity to process peak |oadings. Excessive

inflowinfiltration is an indication of deficiencies in the sewerage

system and the design engineer shall provide an acceptable plan for

elimnating or handling these excessive flows so that there will be no

di scharge of inadequately treated wastewaters or inpairnment of the

treat ment process.

2. A newtreatnment works nust be designed in accordance wth

anticipated | oadings. Table 3 presents generally accepted m ni mum

design flows and | oadings. Deviations fromTable 3 shall be based on

sound engi neeri ng know edge, experience and acceptabl e data

substantiated in the design consultant's report. Nunbers of persons per

dwel Iing shall be based upon pl anning projections derived froman

of ficial source.

3. The design of treatment process unit operations or equiprent

shal | be based on the average rate of sewage flow per 24 hours except

where significant deviation fromthe normal daily or diurnal flow
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pattern is noted. The design flow for industrial wastewater flow

contributions shall be determined fromthe observed rate of flow during

periods of significant discharge or, in the case of proposed or new

contributions, the industrial owner shall provide flow projections based

on existing facilities of a simlar nature. The follow ng factors shal

be included in determ ning design flows:

i Peak rates of flow delivered through conduits as

influent to the treatment process unit operations.

ii. Data fromsimlar nunicipalities, if applicable.

Pii. Wet weat her fl ows.

4. The design organi c | oading should be based on the results of

acceptabl e analytical testing of the wastewater or simlar wastewater

and shall be conputed in the same manner used in determning design

flow.

5. Al piping and channels shall be designed to carry the maxi mum

expected flow. |If possible, the influent interceptor or sewer shall be

designed for open channel flow at atnospheric pressure. If a force main

is used to transmit the influent to the treatment works, a surge or

equal i zati on basin should be provided upstream of biol ogical unit

operations to provide a nore uniformloading. Bottomcorners of flow

channels shall be filled and any recessed areas or corners where solids

can accunul ate shall be elimnated. Suitable gates and valves shall be

placed in channels to seal off unused sections which m ght accumul ate

solids and to provide for nmmintenance.

C. Pilot Plant Studies. Pilot plants are defined as small scale

performance nodels of full size equipnment or unit operation design. The

physical size of pilot plants varies from|aboratory bench-scale reactors,
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with volunmetric capacities of one or nore liters up to several gallons, up to

| arger capacity arrangenments of punps, channels, pipes and tankage capabl e of

processi ng thousands of gallons per day of wastewater

Pilot scale studies are to include detailed nonitoring of treatnment

performance under operating conditions similar to design sizes, including the

proper |oading factors. A sanpling and anal ytical testing programis to b

devel oped by the owner and evaluated by the Division, in order that the

results of pilot plant studies can be utilized to verify full size designs.

D. Grease Managenment. An interceptor basin(s) shall be provided to

separate oil and grease from wastewater flows discharged to sewage collection

systens whenever such contributions will detrinentally affect the capacity of

the collection systemor treatment works such that pernit violations wll

actual ly or potentially occur, or such contributions will result in an actua

or a potential threat to the safety of the operational staff. Interceptor

basi ns shall be located in conpliance with the Statew de Buil ding Code, as

close to the source of oil and grease as practical. |Interceptor basins shal

be sized in accordance with the applicable building codes and | ocal standards,

but shall be designed as a mininumto retain the volume of flow containing the

oi | or grease for each continuous discharge occurrence. But interceptor basins

shal | also provide a mni mum volune in accordance with the follow ng:

i. Provide two (2) gallons of volume for each pound of grease

recei ved, or

ii. Provide a mininumretention period of three (3) hours for

the average daily volume of flow received.

Interceptor basins shall be routinely maintained, including the

periodic, schedul ed renpval of accunul ations of oil and grease, within a

portion of the basin volunme as necessary, to prevent detrinmental effects on
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system operation. The oil and grease shall be handl ed and managed in

accordance with state and federal |aws and regul ati ons.

E. Expected Performance. Conventionally designed sewage treatment unit

operations and processes should result in an expected performance | evel when

processi ng design |oadings in accordance with this chapter (Table 4). A

conventional arrangenment of unit operations would include primry and

secondary phases. The primary phase involves the use of suspended solids

setting basins called primary clarifiers. The secondary phase typically

i ncludes a biological reactor and secondary clarifier to maintain a popul ation

of microorgani sms (Bi omass) capabl e of achieving a significant reduction of

organic matter (Biochem cal Oxygen Demand) contained in the sewage. Advanced

treatment processes will include; primary, secondary and tertiary phases,

typically involving filtration unit operations. Conventional processes can be

modi fied to provide for reduced | evels of nutrients in the treated effluent as

described in this chapter (Article 9). The use of non-conventional processes

to achieve required performance |evels shall be considered in accordance wth

the provisions of this chapter (Article 2).

TABLE 2: BUFFER ZONE REQUI REMENTS FOR PRI MARY AND SECONDARY SEWAGE TREATMENT

UNI T OPERATI ONS*

(1) A. Unit Operations That Are Totally Enclosed (')

DESI GN FLON gpd BUFFER ZONE (%)

1. <1,000 None

2. >1,000 to <500, 000 50 feet
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3. Geater than 500,000 100 feet

B. Unit Operations Using Low Intensity M xing or Quiescent System (°)

DESI GN FLOW gpd BUFFER ZONE (%)

1. <40, 000 200 feet

2. >40,000 to <500, 000 300 feet

3. Geater than 500,000 400 feet

C. Unit Operations Using Turbulent Hi gh Intensity Aeration or Mxing (3

DESI GN FLOW gpd BUFFER ZONE (%)
1. <40, 000 300 feet
2. >40,000 to <500, 000 400 feet
3. Geater than 500,000 600 feet

*Tabl e 2 Not es:

(1) For exanple, package plant with units totally enclosed as an

integral part of its design and manufacture. A package pl ant

treatment works is defined by these Regul ations as a preengi neered
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(2)

and prefabricated structural arrangenent of tankage and channels

with all necessary conponents for onsite assenbly and installation.

The design flow of package plants should be less than 0.1 MGD. Al so

frequent agricultural use of Class | treated sludge.

For exanpl e, covered basins, bottomtube aerated facultative | agoons

(3)

or ponds, or surface flow application of treated effluent. Al so,

frequent agricultural use of Class || treated sludge.

For exanple, uncovered surface m xed basins or trajectory spray

(4)

irrigation for land application of treated effluent. Al so frequent

agricultural use of Class |1l treated sl udge.

Di scharge | ocations shall be |ocated no closer than 100 feet and up

to 200 feet fromany private or public water supply source
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TABLE 3: CONTRI BUTI NG SEWAGE FLOW ESTI MATES TO BE USED AS A DESI GN BASI S FOR NEW SEWAGE WORKS

I
| I Contributing I Flow | BODs I S. S i Fl ow Dur a
| Di scharge Facility (1) i Design Units | gpd | #/ day(3) | #/ day i tion, Hours|
o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
' Dwel |i ngs ! per person 1100(% !0.2 1 0.2 ! 24 !
o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
I Schools with showers and cafeteria | per person I 16 10.04 I 0.04 | 8

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
I School s wi thout showers and with | | | |

| cafeteria | per person I 10 1 0.025 I 0.025 | 8

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
| Boardi ng School s | per person I 75 10.2 1 0.2 | 16

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
I Motels at 65 gal s/ person(roons only)| per room 1130 10.26 I 0.26 | 24

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
I Trailer Courts at 3 persons/trailer | per trailer 1 300 10.6 I 0.6 | 24

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
| Rest aurants | per seat I 50 10.2 1 0.2 | 16

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
Ilnterstate or Through Hi ghway | | | |

| Rest aurant s | per seat 1180 10.7 1 0.7 | 16

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
llnterstate Rest Areas | per person Y 10.01 I 0.01 | 24

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
| Service Stations | per vehicle serviced I 10 10.01 I 0.01 | 16

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
| Factori es | per person per 8-hr shift]15-35 |0.03-0.07, 0.03-0 07, Oper. Per
l l l l l l

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
| Shoppi ng Centers | per 1000 sq.ft. of | | |

| I ultimate fl oor space 1 200- 300} 0.1 1 0.1 | 12

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
| Hospitals I per bed 1 300 10.6 I 0.6 | 24

o e m e e e e e e e e e e e e e e e e o e e e e e e e e Fomm - Fomm e m e o R SR R SR
I Nursi ng Horres I per bed 1200 0.3 1 0.3 | 24
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Tabl e 3 (Conti nued)

Page 125 of

o e m e e e e e e e e e e e e e o e e e e e e e e +
| Homes for the Aged | per bed |
o e m e e e e e e e e e e e e e o e e e e e e e e +
I Doctors Office in Medical Center | per 1000 sqg. ft. |
o e m e e e e e e e e e e e e e o e e e e e e e e +
| Laundromats, 9 to 12 # machines | per machi ne |
o e m e e e e e e e e e e e e e o e e e e e e e e +
I Cormmunity Coll eges | per student and faculty]
o e m e e e e e e e e e e e e e o e e e e e e e e +
I Swi nm ng Pool s | per sw mrer |
o e m e e e e e e e e e e e e e o e e e e e e e e +
| Theaters, Drive-In Type | per car |
o e m e e e e e e e e e e e e e o e e e e e e e e +
| Theaters, Auditorium Type | per seat |
o e m e e e e e e e e e e e e e o e e e e e e e e +
I Picnic Areas | per person |
o e m e e e e e e e e e e e e e o e e e e e e e e +
| Canps, Resort Day & Night with | |
I limted plunbing | per canmp site |
o e m e e e e e e e e e e e e e o e e e e e e e e +
I Luxury Canps with flush toilets | per canmp site |
Not e: (1) Col | eges, universities, and boarding institutions of special

(2) Includes minimal infiltrations/inflow (1/1) allowance and ni nor
conmer ci al /i ndustrial establishnents
(3) #/ Dry - Denotes pounds per day

Design Units |

accordance with Section 3.20B1b.

S. S.
#/ day

FI ow Dur a-
tion Hour

nature to be deternmined in

contributions from small
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TABLE 4: Expected Performance for Various Conventional Treatnment Processes.

Ef fl uent Val ue Range (1) (nmg/l)

A. Primary/ Secondary Treatnment Process
BOD.( 2) TSS(2)
1. Primary 100 - 180 100 - 150
2. Facultative Aerated Lagoon
a. Wth darification 24 - 45 24 - 30
b. Wthout Carification 30 - 45 30 - 75
3. Biological contactors 24 - 50 24 - 50
4. Activated Sl udge 24 - 30 24 - 30
5. Biological Plus Filtration (3) 10 - 20 5 - 15
6. Primary plus constructed 24 - 40 24 - 40
wet | ands (4)
7. Primary plus Aguatic 20 - 30 20 - 30
Ponds (5)
B. Advanced Treatment Process.
BOD; 1SS PO,- P NHe- N
1. Physical - Cheni cal (6) and 45 - 95 20 - 70 1- 10 20 - 30
a. F 20 - 70 1-2 1-10  20- 30
b. F &AC 5-1 01-10 1-10 20:- 30
2. Biological (7) and
a. C&sS 12 - 20 12 -24 0.5-10 5- 30
b. G S &F 6-11 05-15 0.5-10 5 - 30
c. G S F&AC 1- 5 01- 5 01-10 5-30
d. Mcroscreening
1. 21 microns @5 GPM'sqg.ft 2 - 14 1- 14 20 - 30 5- 30
2. 35 mcrons @8 GPM'sqg.ft 5 - 20 3. 17 20 - 30 5- 30
3. BNR( 8) 20 - 30 20 - 30 2-4 1-3
4. Gt her Biological and Natural Treatment Processes Evaluated on a Case

by Case Basis
TABLE 4 NOTES:

(1) Ranges refl ect normal expected upper and | ower val ues for
process, performance, considering design and operations
variability. Upper range value reflects performance expected
for conventional |oadings.

(2) Ef fl uent val ues for sol ubl e phosphorus and anmoni a nitrogen are
not given for conventional primary and biol ogi cal processes
since these are not designed as nutrient renoval processes.
However, phosphorus is renoved in biological sludge and anmmoni a
is oxidized to nitrate in biological effluents. Typical effluent

val ues range from4 to E_ngll of total phosphorus and from
nearly O to nore than 30 ng/l ammponia, for fully nitrified to
unnitrifed effluent.

(3) Coagul ent and pol ynmer addition prior to filter to
be provided.
(4) Subsurface flow mcrobial-plant filter systemw th a m ni mum

detention of three (3) days, or surface flow systemwith a
mni mumretention of six (6) days.
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(5) Aquatic pond providing one (1) acre of surface area (5 foot
depth) per 200 popul ati on equival ent or |ess.

(6) Physical - Chemical: neans coagul ation by alum num iron or
other netal salts or, precipitation by linme, followed by
clarification and may include filtration. Unit processes
include, as a mininmum flash mx, flocculation, and
sedi nentation. Filtration operations will be necessary to
achi eve effluent TSS | evels of 15 ng/l or | ess.

(7) Bi ol ogical : neans any of the biological treatment processes
i ncludi ng activated sludge and its process variations, attached
growt h systems including various filters, and facultative and
fully aerated | agoons which are capable of producing a secondary

effluent containing 30 ng/l BOD5 and TSS or |ess.

(8) Bi ol ogi cal Nutrient Renpval performance will be a function of
influent levels of nutrients, with typical influent values of 4
to 6 ng/l of PO,- P and 20 to 40 ng/l of NH-N.  Additiona

nitrification operations would be necessary to achi eve TKN

levels of less than 10 ng/l. Denitrification may produce

ef fl uent total n|trogen levels of 5 to 10 ng/l.

LEGEND: C - Coagulation S - Sedinmentation F - Filtration, and AC -

Activated Carbon

BNR - Biol ogical Nutrient Renpval
12 VAC 5-581-530. Treatment Works Details.

Design submittals should address certain essential details, unless that

information is to be provided within the operation and mai nt enance nanual .

A, Equi prent. The specifications should be so witten that the

installation and essential items of mechanical equipment will be certified by

a representative of the manufacturer. The specifications shall require that

the equi pment manufacturer(s) provide to the owner one conplete set of

operational instructions, equi pment and nmai ntenance manual s, and energency

procedures for each essential nechanical and el ectrical equipnent item The

manual s shall contain drawi ngs of equipnment and a nunbered parts list keyed to

a |list of components.

B. Instrumentation. Insofar as possible, all indicating, recording,

and totalizing flow neters shall be identical so that repair conponents and
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charts are interchangeabl e. Recordi ng equi pnent for dissolved oxygen

tenperature, Ph, and other operating data, along with flow netering equi pment,

shall be located in areas free fromhigh humdity, extrene tenperatures, and

corrosive gases. Instrunentation requirenents for each treatnment works shal

be deci ded on a case-by-case basis.

Facilities for nmeasuring the volune of sewage flows shall be

provided at all treatment works. Treatment works having a capacity of equa

to or less than 40,000 gallons per day shall be equipped with a primary

metering device such as a Parshall flume with separate float well and staff

gauge, weir box with plate and staff gauge, or other approved devices, as a

m ni mrum unl ess nonfluid contact neasuring devices are provided. All treatnent

wor ks having a capacity of greater than 40,000 gallons per day shall be

equi pped with indication, recording, and totalizing equipnent. The recording

scal e shall be sufficient to accurately record and depict the flow neasured.

Fl ows passed through the treatnent works and fl ows passed through controll ed

di versions shall be neasured in a manner that will allow themto be

di sti ngui shed and separately reported.

C. Conponent Isolation. Properly |ocated and arranged diversion piping

and/ or structures shall be provided so that any conponent of the treatnment

wor ks process can be independently operated in accordance with the reliability

classification, or renoved fromservice independently for inspection

mai nt enance, and repairs. Adequate access and renpval space shall be provided

around all conponents to provide for proper mmintenance and/or renoval and

replacement without interfering with the operation of other equipnment. Due

consideration shall be given to the need for lifting and handling equi pment

avail able to aid in the nmai ntenance and repl acement of all conponents. In

addition, the placenment of structures and other devices, such as pad-eyes and
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hooks to aid handling of heavy or |arge conponents, should be considered in

the prelimnary design. These criteria for adequate access and handling

equi pnent do not apply to the renoval or replacenent of |arge tanks, basins,

channels, or wells. Lines feeding chem cals or process air to basins,

wetwel |'s, and tanks shall be designed to enable repair or replacement without

drai nage of the basins, wetwells, or tanks.

D. Maintenance Provisions. The design of a treatnment works should

facilitate access for both routine maintenance and equi pnent failure response.

1. Provisions should be made for flushing, with water or air, al

scumlines, sludge lines, |line feed and |inme sludge lines, and all other

lines which are subject to clogging. Al piping subject to accunul ation

of solids over a |long period of time should be arranged in a manner to

facilitate mechanical cleaning if possible. The design shall be such

that flushing and nmechani cal cleaning can be acconplished without

causing violation of effluent |imtations or wthout cross-connections

to the potable water system

2. Provisions should be nmade for dewatering each unit. Drain lines

shoul d discharge to points within the system such that maxi mum treat ment

of the contents of the drained unit is provided. Due consideration

shal | be given to the possible need for hydrostatic pressure relief

devices. \Were practicable, all piping shall be sloped or have drains

(drain plug or valve) at the |ow points to permt conplete draining.

Pi pi ng shall not be installed with isolated pockets which cannot be

dr ai ned.

3. Concrete, netals, control and operating equi pment, and safety

devices shall, insofar as practical, be designed to protect against

corrosion, noisture and heat induced damage.
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4. Positive identification of the content of a piping system shal

be by lettered | egend giving the name of the contents. Arrows should be

used to indicate direction of flow Legends shall be applied close to

val ves and adj acent to changes in direction, branches and where pipes

pass through walls or floors, and at frequent intervals on straight pipe

runs. The lettering shall be of such color, size, and |ocation to be

clearly visible and readabl e.

5. Aconplete outfit of tools and accessories for the treatment

wor ks operator's use, such as wenches, valve keys, rakes, shovels,

etc., and such spare parts as may be needed, shall be specified as

either contractor or owner furnished. A portable punp is desirable.

Readi | y accessi bl e storage space and work bench facilities shall be

specified . Consideration shall be given to provision of a garage area

whi ch woul d al so provide space for |arge equi pnent mai ntenance and

repair.

6. Concrete, paved, or gravel wal kways shall be provided for

access to all units. Were possible, steep slopes and narrow stairways

shal | be avoided to increase access for mmintenance. Surface water

shall not be permitted to drain into any units. Provision should be

made for erosion protection and | andscaping, particularly when a

treatment works nmust be | ocated near residential areas.

E. Essential Facilities. The design of treatment works shall include

both proper physical support for operation personnel and specific safety

features to protect operators and visitors from exposure to hazards.

1. A supply of potable water with adequate pressure shall be

provided for use in the |aboratory and bathroomfacilities. Al potable

wat er supplies within the treatnment works shall be protected with
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reduced pressure zone backflow prevention devices. To facilitate

cleaning wet wells, tanks, basins, and beds, water supplied froma non-

potable water systemor the treatment works effluent may be supplied at

these points by nmeans of an adequately pressurized water systemwth

hydrants or hose bibs having mnimumoutlets of one inch in diameter.

The potable water supply line to each treatment works shall be

equi pped, as a mninmum with an approved reduced-pressure zone backfl| ow

preventer. These devices shall be installed in an above-ground

| ocation, no nore than 36 inches above the ground floor elevation and

wi th adequate cl earance for access on all sides, to prevent corrosion

and to allow for adequate, quick service and periodic inspections.

Desi gners shall consult with the appropriate Field Ofice of the

Department for such requirements at individual treatment works in

accordance with the Waterworks Regul ations (12 VAC 5-590-10 et. sq.).

Wiere it is not possible to provide potable water froma public

wat er supply, a separate well may be provided. Location and

construction of the well shall conply with requirements of the

Depart nent.

2. Al sewage treatnment works shall be provided with or have ready

access to a toilet and |lavatory. For a treatment works at which the

operator is required to be on duty for eight or nore hours per day, a

shower shall also be provided.

3. Mninmum | aboratory space for treatment works not performi ng BOD

and suspended solids testing on-site shall be 50 square feet of floor

space with 20 square feet of bench area. Treatnent works providing on-

site BOD, suspended solids, or fecal coliformanalysis shall provide a

m ni mum of 400 square feet of floor space and |50 square feet of bench
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space. |If nore than two persons will be working in the | aboratory at

any given tinme, 100 square feet of additional space should be provided

for each additional person. Advanced sewage treatnment works shal

provide a mni num of 100 additional square feet of floor space, with a

proportionate increase in bench space. On-site |aboratories shall be

i solated fromtreatnent works equi pnent, vehicular traffic, etc., so as

to render the |aboratory reasonably free fromthe adverse effects of

noi se, heat, vibration, and dust in accordance with VOSH requirements.

4. Safety provisions should protect operators and visitors at

treatment works from exposure to hazards in accordance w th VOSH

requirements. The designer should refer to the applicable occupationa

safety and health standards of the Virginia Departnent of Labor and

Industry for the appropriate requirements. The follow ng shall be

required as a minimum as applicable:

a. Enclosing the treatment works site with a fence designed to

di scourage the entrance of unauthorized persons and ani mals.

b. Providing adequate lighting, installing handrails, and

establishing access guards, where necessary, and posting "No

Snoki ng" signs in hazardous |ocations.

c. Providing first aid supplies and safety equi pment, including

protective clothing and equi pment such as gas masks, goggles and

gl oves.

d. Providing explosion proof electrical equipnment, non-sparking

tools, etc., in work areas where hazardous conditions may exi st,

such as digester vaults and other |ocations where potentially

expl osi ve at nospheres of flanmable gas or vapor with air my

accunul at e.
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F_

e. Providing properly grounded and insulated electrical wiring,

with no part of the treatment works piping being used for grounding.

f. Providing railroad type manhole steps with slip-proof rungs,

unl ess access is to be provided by lifting devices. The railroad

type step is designed to help prevent foot slippage off the ends of

the rungs. Also, providing intermediate | andings or other suitable

protection between height intervals of ten (10) feet or less, unless

adequate |ifting devices are to be provided.

g. Providing adequate protective storage for flanmable and

hazardous materials and safety devices for gas coll ection piping.

h. Providing adequate ventilation for all areas subject to

accunul ati on of hazardous or toxic gases and providi ng equi pment

t he at rosphere of confined spaces, enclosed areas, underground

areas, or other areas where hazardous gases may accunul ate or oxygen

deficiencies may occur. Providing a portable blower and hose

sufficient to ventilate accessed confined spaces.

i. Locating heating devices with open flames in separate roons

with outside entrances |ocated at grade | evel or above.

j. Locating |aboratory and office space at sewage treatment

works to mininmize interference fromnmotors, generators, conpressors,

etc. and providing adequate floor slope to a point of drainage.

k. Providing stairways with a slope of 30 to 50 degrees from

the horizontal, with risers all of equal height, and with handrails

on the open sides of all exposed stairways and stair platforms.

Odor Control. The potential for odor problens at new treatenment

works shall be evaluated. The evaluation shall include possible sources of
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odors, types of odors, and various nethods (i.e., covered units, physica

treatment, chenmical treatment, or biological treatment) of controlling odors.

Provisions for odor control shall be included in the design if the sewerage

systemis primarily conposed of force mains or otherw se provides |engthy

retention tines (i.e., on the order of two or three days), or if the treatnent

works will provide raw sl udge hol ding, raw sludge dewatering, or thernal

treatment. Odor control provisions should be considered for sludge digestion

processes, sludge dewatering processes, prelimnary and primry sewage

treatment processes, and other processes which provide the opportunity for gas

transfer or gas stripping activities to occur

12 VAC 5-581-540. Treatment Wrks Qutfalls.

The effluent discharge line or outfall shall be designed with sufficient

flooding of the treatment process while providing opti mum di spersion of the

treated effluent into the receiving waters.

A. Velocity. The velocity in the outfall at design average flow shal

be a minimumof 1.5 feet per second to avoid any settling of solids.

Vel ocities should not exceed the recommendati ons of the pipe manufacturer with

respect to meximum velocities to avoid pipe erosion or scour and should be

| ess than eight (8.0) feet per second to avoid excessive head | oss or

di sruption of the receiving water channel

B. Structures. The outlet structure should be subnmerged during design

low flow conditions in the receiving water channel, unless adequate dispersion

can be achi eved without such subnergence. The outlet structure should be

designed to provide effective dispersion of effluent into the receiving body

of water as established by the certificate or pernmt issued. Additiona

provisions for dispersion of effluent may be required, based on public health
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protection and water quality consderations in accordance with downstream uses.

1. The outfall, where practicable, shall be of gravity sewer design

and extend beyond the design |ow water |evel of the receiving body of

wat er and account for coastal erosion if necessary. The effluent

di scharge shall remain subnmerged if required to maintain water quality

st andards or protect public health.

2. Headwal|s may be used where adequate dispersion will be obtained

Wi thout requiring that the outfall be subrmerged. The design shal

i nclude nmeasures to prevent erosion and foam ng problens as a result of

t he di scharge.

3. Wen a diffuser nmechanismis provided, the design shall take

into account the range of current velocities and directions in the

vicinity of the diffuser. Diffuser ports shall be spaced and | ocated so

as to avoid interference between adjacent jet plumes and sized so as to

mnimze head | oss and maxim ze initial dispersion of the effluent into

the receiving water.

C. Protection. The outfall shall be designed and constructed to

protect against the effects of errosion, flood waters, tides, ice, boating and

shi ppi ng, and other hazards, and to insure structural stability and freedom

from st oppage

12 VAC 5-581-550. Reliability Protection.

Reliability is a nmeasurement of the ability of a conponent or systemto

performits designated function without failure or interruption of service.

Overflow criteria, such as a period of discharge, are utilized solely for the

establishment of reliability classification for design purposes and are not to

be construed as authorization for or defense of, an unpermitted discharge to

State waters. The treatnent works design shall provide for satisfactory
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operation during power failures, flooding, peak |oads, equipnment failure, and

mai nt enance shut-down (in accordance with the requirenments of the appropriate

reliability class). Such design features include: i. additional electrica

power sources, ii. additional flow storage capacity, and iii. additiona

treatment unit operations, that provide for alternate operation in accordance

with the issued certificate pernmt requirenents.

A. Power feed. For Class | Reliability, two separate and i ndependent

sources of power feed shall be provided. Each source shall be capable of

mai ntai ni ng conti nuous treatnment works operation at peak design flow during

power failures, flooding, or equipment malfunction. Certain Reliability Class

| treatment works for which it

feasible to shut down or discontinue

treatment works operation during periods of power failure wthout bypassing or

violating effluent linmitations may be exenpt fromthe alternate feed

requi renment.

1. Cdass | Reliability treatment works which may qualify for the

alternate feed exenption can be broadly categorized as: i. those which

serve facilities or institutions which could be closed during periods of

power failure, such as certain industrial plants, schools, and

recreational and park areas, ii. those equipped with an enmergency

overflow holding basin with sufficient capacity to retain a mni mum of

one day of treatnment works design flow and having provisions for recycle

to the treatment works and iii. those with sufficient operationa

resources for which it can be denonstrated that projected power failures

Wwill not result in public health problems, water quality damage, or

soci o-econom ¢ resource | osses.

2. Single source power feed is acceptable for Reliability Class II

and 111 systenms or works.
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B. Power Source. Electric power shall be provided by alternate feed

fromdistribution |ines which are serviced by alternate feed fromtransm ssion

lines (e.g., 115KV) where possible. The transnission |lines shall have

alternate feed fromthe generating source(s). The requirenent for alternate

feed can be satisfied by either a loop circuit, a "tie" circuit, or tw

radial lines. Wiere alternate feed lines terminate in the same substation,

the substation shall be equi pped as foll ows:

i. Reliability Class |: two or nore in-place transformers

ii. Reliability Class Il and Class I11: one in-place transforner

and capability for a connection of a nobile transforner.

On-site power generating equi pment may be used as a substitute for

alternate utility source feed. The capacity of the back-up power source shal

be sufficient to operate all conponents vital to wastewater treatment

operations during peak wastewater flow conditions, together with critica

lighting and ventilation.

C. Power Systenms. External power distribution |lines to a Class

Reliability Treatnment Wrks shall be conpletely independent (i.e., both power

lines cannot be carried on the same pole, cannot be placed in the sane

under ground conduit, or cannot cross in their route to the treatnment works)

where possible. Mninmum separation between alternate lines of 75 feet for

above ground routes and 25 feet for underground routes shall be nmmintained.

This shall also apply to service connections into the sewage treatment works.

Devi ces should be used to protect the systemfrom |ightning.

1. Reliability Class | treatment works shall have a final stepdown

transformer on each electrical feed line with adequate physica

separation between themto prevent a conmon node failure. |In addition

Reliability Class | treatnment works shall be provided with separate
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buses for each power source and separate i ndependent internal power

distribution systens up to the transfer switch for all critica

conponents. The electrical power transfer to the alternate source should

occur within ten mnutes of the tinme of failure of the primry power

source.

2. Breaker settings or fuse ratings shall be coordinated to effect

sequential tripping such that the breaker or fuse nearest the fault wll

clear the fault prior to activation of other breakers or fuses, to the

degree practicable.

3. Where practicable, the electric switchgear and nmotor contro

centers shall be housed

a separate roomfromthe |iquid processing

equi pment. Al |l outdoor notors shall be adequately protected fromthe

weat her. Motors |ocated indoors and near |iquid handling piping or

equi pnent shall be, at |east, of splash-proof design. Means for

heating notors |ocated outdoors or in areas where condensation may occur

shoul d be provided. On-site energency power generating equi pnent shal

be | ocated above grade and be adequately ventilated. Fuel shall be

stored in safe |ocations and in containers specifically designed for

fuel storage.

a. Al electrical equiprment (motors, controls, switches,

conduit systens, etc.) located in raw sewage wet wells or in totally

or partially enclosed spaces where hazardous concentrations of

flammabl e |iquids, gases, vapors, or dusts may be present shal

conply with the National Electrical Code, including the requirenents

for Class |, Goup D, Division 1 |ocations.

b. Three phase notors and their starters shall be protected

fromelectric overload and short circuits on all three phases.
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c. Large motors shall have a | ow voltage protection device

whi ch, on the reduction or failure of voltage, will cause and

mai ntain the interruption of power to that notor.

d. Consideration should be given to the installation of

tenperature detectors in the stator and bearings of large motors in

order to give an indication of overheating problens.

e. Wres in underground conduits or in conduits that can be

fl ooded shall have npisture resistant insulation identified in the

Nati onal Electrical Code.

4. The neans for starting an on-site enmergency power generator

shal | be conpletely independent of the normal electric power source. Air

starting systenms shall have an accunul ator tank(s) with a vol une

sufficient to furnish air for starting the generator engine a m ni mum of

three tinmes without recharging. Batteries used for starting shall have

a sufficient charge to start the generator engine a mininmmof three

times without recharging. The starting systemshall be appropriately

alarmed and instrunented to indicate | oss of readiness (e.g., loss of

charge on batteries, |oss of pressure in air accunulators, etc.).

5. Testing provisions shall be included in the design of essentia

equi pment requiring periodic testing to enable the tests to be

acconpl i shed while maintaining electric power to all vital conponents.

Such provisions would involve an ability to conduct tests, such as

actuating and resetting automatic transfer switches and starting and

| oadi ng energency generating equi pnent wi thout taking essentia

equi pnent off-line. The electric power distribution system and

equi pnent shall be designed to facilitate inspection and nmai nt enance of

i ndividual items without interruption of operations.
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D. Flow Storage. In conbination with provisions for electrical power

reliability, the use of flow storage and additional unit operations should be

eval uated. Additional flow storage capacity should provide up to a 24 hour

detention of the peak design flow. Additional unit operations could involve

chemi cal clarification, filtration, additional disinfection capacity, or use

of natural treatment technology for enhancing effluent quality.

E. Alarm Systenms. An audio-visual alarmsystemto nmonitor the

of effluent linmitations shall be provided for all treatment works. Alarns

shall also be provided to nonitor conditions which could result in damage to

vital conponents.

1. For continuously manned treatnment works, the alarm system shal

sound and be visible in areas normally manned and in areas near the

equi pnment bei ng nonitored.

2. Treatnment works not continuously manned shall have, in addition

—

a local audio-visual alarm provisions for transmitting an audible

alarmto a central |ocation where personnel conpetent to receive the

alarmand initiate corrective action are avail able 24 hours per day or

during the period of tine that the treatnment works receives influent

flow.

3. The following requirements apply to all treatment works:

a. The on-site alarm system shoul d be designed in such a manner

t hat each announced condition is uniquely identified.

b. A back up power supply, such as a battery pack with an

automatic switchover feature, shall be provided for the alarm system

(such that a failure of the primary power source would not disable

the alarmsystem), unless an adequate alternate or backup power
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source is provided.

c. Test circuits shall be provided to enable the alarm system

to be tested and verified to be working properly.
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ARTICLE 4

PRELI M NARY PROCESSES

12 VAC 5-581-560. Screening.

12 VAC 5-581-570. Git Rermoval Facilities.

12 VAC 5-581-580. Preaeration

12 VAC 5-581-590. Carifiers.

12 VAC 5-581-560. Screening.

Conventional prelimnary treatnment shall include adequate screening to

renmove solids and debris that could interfere with the performance of

downstreamunit operations. The process design shall address the neans of

proper waste management for screenings.

A, Requirenments. Protection for punps and other equi pment shall be

provided by installing |arge openings, one (1) inch or nore, coarse screens,

or bar racks, and smmller openings screens. All screen equi pnment and

facilities shall be readily accessible for maintenance. Small openings fine

screeni ng, or comm nution, should follow grit renoval, which should be

preceded by coarse screening. Screen |ocations are to be provided as follows:

1. Manually cleaned screens shall be provided at all sewage

treatment works unl ess adequate redundant mechani cal screens are

provided and manual |y cl eaned screens shall be |ocated in open areas

with easy access. Mechanical screens which can be manually cl eaned upon

mechani cal failure may be used to meet this requirement.

2. Manually cl eaned screens |ocated in deep pits shall be provided

with stairway access, adequate |lighting and ventilation, and conveni ent

and adequate nmeans for renoving screenings.

3. Screening devices installed in a building where other equiprent
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or offices are |ocated shall be separated fromthe rest of the building,

provi ded with separate outside entrances, and provided with adequate

means of ventilation

B. Design. Cear openings between the bars of coarse screens should be

fromone (1) to one and three fourths (1-3/4) inches. Oher size openings

will be considered on a case-by-case basis. Coarse screen design shal

provide for installation such that the screening equi pment can be conveniently

and safely accessed for nmmintenance and managenent of screenings.

1. Were a single nmechanically cleaned screen, which cannot be

manual |y cl eaned upon mechanical failure is used, an auxiliary manually

cl eaned screen shall be provided.

2. Were two or nore nechanically cl eaned screens are used, the

design shall provide for taking any unit out of service without

sacrificing the capability to handl e the peak design flow.

3. Manually cl eaned screens, except those for energency use, shal

be placed on a slope of 30 to 60 degrees with the horizontal

4. Al nechanical units which are operated by tining devices shal

be provided with auxiliary controls which will set the cleaning

mechani smin operation at predeterm ned high water |evels.

5. The design or electrical fixtures and controls in enclosed

pl aces where gas may accunulate will be evaluated in accordance with the

Nati onal Electrical Code specifications for hazardous conditions.

6. The use of fine nmesh static or mechani cal screens as an adj unct

to or in lieu of sedinmentation will be considered on a case-by-case
basi s.
C. Flow Control. At the normal operating flow conditions, approach

velocities should be no | ess than 1.25 feet per second, to prevent settling,
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and no greater than 3.0 feet per second, to prevent forcing materials through

t he openi ngs.

1. The approach flow velocity shall be calculated froma vertica

projection of the screen openings on the cross-sectional area between

the invert of the channel and the flow line.

2. The screen channel invert shall be three (3) to six (6) inches

bel ow the invert of the incoming sewers. To prevent jetting action, the

| ength and construction of the screen channel shall be adequate to

reestablish hydraulic flow pattern following the drop in el evation

3. Miltiple channels, where provided, shall be equipped with the

necessary gates to isolate flow fromany one screening unit operation

Provisions shall also be nmade to facilitate dewatering each unit. The

channel preceding and followi ng the screen shall be shaped to elimnate

settling and accunul ation of solids. Fillets may be necessary.

D. Screening Managenent. Properly sized facilities shall be provided

for removal, storage, and di sposal of screenings as required by the approved

operation and mmi ntenance manual or sl udge managenent plan. Mnual ly cl eaned

screening facilities shall include an accessible platform in accordance with

VOSH requi renents, from which the operator may renpve screenings easily and

safely. Suitable drainage facilities shall be provided both for the platform

and for storage areas, with all drain water returned to the raw or primry

i nfluent flow

E. Conmminution. Conminution should be provided in treatment works that

do not provide primary sedinmentation, unless other neans of protecting

downst ream processes and equi pnent are provided. The term "comr nutors" shal

be understood to also include barm nutors, or other shredding/grinding

equi pnent .
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1. Conminutors should be | ocated downstream of any grit renoval

equi pnent. Areas containing conm nution devices shall be provided with

stai rway access, adequate |ighting and ventilation in accordance with

VOSH requi renents and conveni ent and adequate neans for nmintenance and

device renoval . Conminutors installed in a building where other

equi pment or offices are |ocated shoul d be accessible only through a

separate outside entrance. Conm nutor capacity shall be adequate to

handl e expected peak fl ows.

2. A bypass channel with appropriate screening shall be provided.

Gates to isolate flow fromthe conm nutor channel shall be installed.

Each conmi nutor not preceded by grit renoval shall be protected by a

screen, trap, or other neans to renove potentially harnful gravel.

3. Electrical equipnment in conmminutor chanmbers is to be designed in

accordance with the applicable requirenents of the National Electrica

Code. Protection agai nst accunul ati on of hazardous gases and accidenta

subnergence shall be provided as required by State and Federa

Regul ati ons.

12 VAC 5-581-570. Git Rermoval Facilities.

Git renoval unit operations facilities shall be provided for all sewage

treatment works with a design capacity of 0.15 nmillion gallons per day or

greater and are required for treatnment works receiving sewage from conbi ned

sewers or fromsewer systens receiving substantial amounts of grit. Gt

removal facilities should be provided at all sewage treatment works.

1. Git removal facilities should be |ocated ahead of punps and

commi nuting devices. Coarse bar racks and other suitable screens should

be placed ahead of mechanically cleaned grit removal facilities.

2. Treatnment works treating wastes from combi ned sewers shall have
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at | east two nechanically cleaned grit renoval units, with provisions

for unit bypassing.

3. Asingle manually cl eaned or nechanically cleaned grit renoval

unit, with a unit bypass, is acceptable for those sewage treatment works

with a design capacity of less than 0.15 nmillion gallons per day and

serving separate sanitary sewer systens.

4. Mnimumfacilities for larger treatment works serving separate

sanitary sewers shall be at |east one nmechanically cleaned unit with a

unit bypass.

A. Design. The design of grit renoval facilities shall be based on the

requirements of the downstreamtreatment units. Local conditions and

wast ewat er characteristics shall be evaluated in selecting the design size of

particle to be renoved. Flow turbulence into and through grit removal basins

shall be mni m zed.

1. Horizontal flow basins shall be designed so as to provide

controlled velocities as close as possible to one (1) foot per second

during average design flow conditions. The detention period shall be

based on the size of particle to be renoved. The design should take

into consideration hydraulic inefficiencies and positioning of inlets

and outl ets.

2. Aerated chanmbers shall be designed to provide a mininmum

detention tine of three (3) mnutes at average flow. An air flow of

three to five (3-5) cubic feet per minute per foot of chanber |ength

shoul d be nmmintai ned. Aerated chanbers shall have adequate and flexible

controls for agitation and air supply devices.

3. Oher types of degritters will be approved on a case-by-case basis

upon eval uation of satisfactory performance data.
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4. Wherever possible, grit renoval facilities should be |ocated in open

areas with easy access. Git renoval facilities |located in deep pits shall be

provided wi th mechani cal equi pment for punping or hoisting grit to ground

level . Such pits shall have a stairway, elevator, or manlift, adequate

ventilation, and adequate lighting in accordance with VOSH requirements.

5. Provisions shall be nmade for dewatering each unit. Drain |lines shal

di scharge to points within the system such that maximum treatnment of the

contents of the drained unit is provided.

6. The provision of grit washing facilities shall be a function of the

ultimate di sposal and transportati on nethods provided for the grit.

| rpervious surfaces with drains shall be provided for grit handling areas. |If

grit i be transported, conveying equi pment shall be designed to avoid | oss

—

of material.

12 VAC 5-581-580. Preaeration

Aeration of pretreated sewage should be provi ded whenever the | ow di ssolved

oxygen, or anaerobic condition, of the sewage can interfere with downstream unit

operation reliability. Preaeration may be used to prevent solids deposition

problems in on-line or off-line equalization or storage basins.

1. Preaeration unit operations shall be designed so that renmoval from

service will not interfere with normal downstream operation of the reminder

of the treatment process.

2. Inlet and outlet devices shall be designed to ensure proper

di stribution and help prevent solids deposition, while nmninzing any

hydraulic short circuiting effects.

3. The aeration equi pment shall be capable of obtaining both adequate

m xi ng and self-cleaning velocities within the basin. Any of the types of

equi pment used for aeration of biological reactors may be utilized.
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4. A satisfactory neans of grit renoval shall be provided for operation

of preaeration basins.

12 VAC 5-581-590. Carifiers.

Conventional solids settling basin design information shall apply to

clarifiers not preceded by chemical flash mx and flocculation. Were clarifiers

are preceded by chemical flash mx and flocculation, chenmical clarification

requi renents shall apply.

A. Design. Conventional clarifiers shall be designed to dissipate the inlet

velocity, to distribute the flow uniformy across the basin, and to prevent short-

circuiting hydraulic currents.

1. Inlet channels should be designed to maintain a velocity of at |east

one (1) foot per second at one-half (0.5) design flow. Corner pockets and dead

ends shall be elimnated, and corner fillets or channeling used where

necessary.

2. Provisions shall be nmade for elinmination or renoval of floating

materials in inlet structures having submerged ports.

3. The minimumlength of flowfrominlet to outlet of a clarifier should

be ten (10) feet unless special provisions are nmade to prevent short-

circuiting.

4. The liquid depth of nmechanically cleaned clarifiers shall be as

shal | ow as practicable but not Iess than ten feet for an overflow rate of 300

gpd per square foot. For each 3 foot increase or decrease in depth, the

overflow rate shall be increased or decreased by 200 gpd per square foot

respectively. Final clarifiers receiving flow from bi ol ogi cal reactors shoul d

not be less than 12 feet in depth.

|

A minimumof two (2) hours of average design flow detention vol ume

shoul d be provided within the settling zone of conventional clarifiers, at the
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desi gn | oadi ng.

6. Miltiple clarifiers capable of independent operation shall be provided

at treatment works having a capacity of nmore than 40,000 gal |l ons per day;

however, single clarifiers may be allowed at Reliability Class Il and Cl ass

Il treatment works having a capacity up to 100,000 gpd when appropriate

reliability and continuous operability requirenents are satisfied.

7. Wwere nmultiple clarifiers are utilized in suspended growth processes,

provi sions for conbining the effluent fromthe reactors (aeration basins) and

proportionally distributing the reactor effluent to each clarifier shall be

i ncluded, for the purpose of evenly distributing the biomass to the

clarifiers.

8. Overflow weir plates shall be adjustable. In cases in which clarifier

designs have a potential for short circuiting hydraulic inefficiencies, weir

| oadi ngs rates should not exceed 10,000 gall ons per day per linear foot for

treat ment works designed for average flows of 1.0 ngd or |ess. Specia

consideration will be given to weir |oading rates for treatnment works

designed for flows in excess of 1.0 ngd, but such |oading rates should not

exceed 15,000 gallons per day per linear foot if short circuiting problenms may

affect performance. |f punping is required, punp capacity shall be related to

clarifier design to avoid excessive weir |oading.

9. The tops of beams and similar construction features which are

subnerged shall have a mni mum sl ope of 1.4 vertical to 1 horizontal. The

undersi de of such features should have a slope of one to one to prevent the

accunul ation of scumand solids. Effective scumcollection and renoval

facilities, including baffling, shall be provided ahead of the outlet weirs on

all clarifiers. Provisions may be made for discharge of scumwi th the sludge;

ot her provisions may be necessary to dispose of floating materials which may
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adversely affect sludge handling and nmanagenent.

10. Carifier design should include provisions for reasonabl e access for

mai nt enance and protection of operators. Such features may include slip

resistant stairways and wal kways, protective handrails, etc., in accordance

with VOSH requirenments. |If side walls are extended some di stance above the

liquid level to provide flood protection, or for other purposes, stairs and

wal kways with handrails should be provided to facilitate housekeepi ng and

mai nt enance. Access for cleaning and mai ntenance of weirs should al so

provide proper safety features in accordance with VOSH requirenments.

11. Where primary clarifiers are used, provisions for energency hypassing,

or dischargi ng sewage which has received prelimnary treatment directly to the

bi ol ogi cal treatment unit operation, may be desirable.

12. Shall ow depth sedimentation will be considered on a case-by-case

basi s.

B. Loadings. Conventional clarifier design should provide for established

surface settling rates (flow rate per unit surface area) for optim um perfornmance

reliability.

1. Surface settling rates for primary clarifier should not exceed 1,000

gpd per sqg.ft. at design average flows or 2,500 gpd per sqg.ft. at peak hourly

flows. Clarifier sizing shall be calculated for both flow conditions, and the

| arger surface area shall be used.

2. Surface settling rates for secondary clarifiers follow ng attached

growt h bi ol ogical reactors shall not exceed 1,200 gpd per sq.ft., based on

peak hourly flows, or 500 gpd per sq.ft., based on average daily design flow,

whi chever |oading results in a larger clarifier volume.

3. The hydraulic design of clarifiers follow ng the activated sl udge

process shall be based on the anticipated peak hourly overflow  rate fromthe
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clarifier. The hydraulic |oading, except as noted, shall not exceed the

foll owi ng peak hourly surface settling (overflow) rates:

Type of Process Rat e

conventi onal 1,200 gpd/sq.ft.
step aeration 1,200 gpd/sq.ft.
contact stabilization 1,200 gpd/sq.ft.
car bonaceous st age of 1,200 gpd/sq.ft.

separate stage nitrification

ext ended aeration 1,000 gpd/sq.ft.

nitrification stage of 800 gpd/sq.ft.

separate stage nitrification

4. The peak hour surface settling (overflow) rates for sewage treatment

works with an average design flow of 0.1 MG or |ess shall not exceed 800

gpd/ sq. ft.

5. The established surface settling rates may be reduced by up to 30%for

treatment works enploying flow equalization, prior to the clarifier, provided

that such a reduction will not result in turbulence and density currents that

may be associated with a smaller clarifier design surface area.
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6. The solids |oading shall be evaluated at both peak hourly and

average daily flow conditions in the design of secondary clarifiers, for

conparison to the hydraulic |oading. The |arger surface area

est abl i shed by design | oadings shall be utilized to establish the

required clarifier size.

The followi ng values for solids |oading shall apply:

Solids | oading (1b/sq.ft./hour)

Type of Treat nment Aver age Peak
attached growth process 0.6-1.0 1.6
ext ended aeration 0.20-1.0 1.4
ot her activated sl udge 0.6-1.25 1.8

C. Sludge Removal and Handling. Sludge collection and sludge

withdrawal facilities shall be designed to mininmize density currents and to

permt rapid and continuous sludge renoval .

1. Final clarifiers in activated sludge treatnment works greater

than 0.25 MGD shall be provided with positive scraping devices.

2. If multiple sludge hoppers are provided for sludge collection,

means for individually and variably controlling sludge wthdrawal from

each hopper shall be provided in order to overcome any variations in the

guantities of settled sludge in the various hoppers.

3. Each sludge withdrawal |ine shall be individually valved. Punped
wi thdrawal |ines shall be at |east four (4) inches in dianmeter, and
gravity withdrawal |ines shall be at |east six (6) inches in dianeter.
The size of sludge withdrawal lines for airlift sludge renoval shall be

determ ned by the sludge renoval rate.

4. The depth or head available for gravity w thdrawal of sludge

shall be at |east 30 inches of water. A sludge well or other
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appropri ate equi pnent shal

be provided for view ng and sanpling the

sl udge.

5. The mininmum sl ope of the hopper side walls for primry basins

shall be 1.7 vertical t

made smooth with rounded corners to aid in sludge removal.

1 hori zont al

Hopper wall surfaces should be

Hopper

bottonms shoul d have a maxi mum di mension of two feet.

The use of sludge

hoppers for sludge thickening purposes is not recomrended.

ARTI CLE 5.

SLUDGE PROCESSI NG AND MANAGEMENT.

12 VAC 5-581-600. Sludge Stabilization.
12 VAC 5-581-610. Anaerobic Digestion
12 VAC 5-581-620. Aerobic Digestion

12 VAC 5-581-630. Comnposting.

12 VAC 5-581-640. Treatnent.

12 VAC 5-581-650. Chemical Treatment.
12 VAC 5-581-660. Sl udge Thickening.
12 VAC 5-581-670. Sl udge Dewatering.
12 VAC 5-581-680. Sludge Drying Beds.
12 VAC 5-581-690. Filtration

12 VAC 5-581-700. Centrifuges.

12 VAC 5-581-710. Sl udge Pumping.

12 VAC 5-581-720. Sludge Management.

12 VAC 5-581-600. Sludge Stabilization.

The sel ection and operation of the sludge treatnment or stabilization

process shal

be based on the ultimate utilization of the fina

sl udge

product .

Land based management of treated sewage sludge may require the
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production of biosolids as described in the Biosolids Use Regul ations (12 VAC

5-585-10, et. sqg.). The design requirenents for the treatnment and

stabilization processes described in this chapter are based on the assunption

that they nmust acconplish the necessary processing of sewage sludge at the

treatment works. Consideration will be given to reducing design requirenents,

on a case-by-case basis, for treatment works enpl oying series operation of two

or nore stabilization processes or nmethods in accordance with the means of

sl udge managenent.

12 VAC 5-581-610. Anaerobic Digestion

The design of anaerobic digesters should provide an optimum environnent for

effective mcrobial degredation of the organic nmatter in sewage sludge. The

di gester system design shall address separation and renoval of liquid or

supernatant. The production of nethane gas (CH,) should be optim zed. Digester gas

should be utilized as a fuel whenever practical

A. Design. A mininmumof two anaerobic digesters, or enclosed reactors, shal

be provided, so that each digester may be used as a first stage or primary reactor

for treating primary and secondary sludge flows generated at a treatnment works with

a design flow exceeding 0.5 MGD

1. Were nultiple digesters are not provided, a storage facility or

adequat e avai |l abl e sl udge processing system shall be provided for energency

use so that the digester may be taken out of service without unduly

interrupting treatnent works operation

2. Each digester should have the neans for transferring a portion of its

contents to other digesters. Miltiple digester facilities should have neans of

returning supernatant fromthe settling digester unit to appropriate points

for treatnent.




VI RG NI A DEPARTMENT OF HEALTH Page 155 of
SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS

3. Provisions for side-streamtreatnment of supernatant shall be included

when the supernatant load is not included in the treatnment works design

4. Miltiple sludge inlets and drawoffs and nultiple recirculation

section and di scharge points (mninmumof three) to facilitate flexible

operation and effective mxing of the digester contents shall be provided.

One inlet shall discharge above the liquid |evel and be |ocated at

approxi mately the center of the digester to assist in scum breakup. Raw

sludge inlets should be so located as to mininmize short circuiting between the

inlets and either the supernatant drawoff, or sludge withdrawal points.

5. The proportion of depth to dianeter should provide for a mnimum of six

feet storage depth for supernatant liquor, or the proportion of total volune

al l ocated for supernatant should be ten (10) percent or nore.

6. The digester bottomshall slope to drain toward the withdrawal pipe.

At | east one access manhol es shall be provided in the top of the digester in

addition to the gas done. One opening shall be | arge enough to permit the use

of mechani cal equi pment to renmove grit and sand. A separate side wall manhol e

shal | be provided at the basin floor |evel.

a. To facilitate enptying, cleaning, and maintenance, the digester

desi gn shall provide for access and safety features.

b. In accordance with VOSH requirenments and these regul ations, the

operation and mai nt enance nmanual shoul d specify: nonsparking tools, rubber

sol ed shoes, safety harness, gas detectors for inflammable and toxic gases,

and at | east one self contained breathing apparatus.

B. Loadings. Where the conposition of the sewage has been established,

di gester capacity shall be conputed fromthe volunme and character of sludge to be

digested. The total digestion volune shall be determ ned by rational calcul ations

based upon such factors as volunme of sludge added, its percent solids and character
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the tenperature to be maintained in the digesters, the degree or extent of mixing to

be obtai ned, expected formation of inactive deposits, and the size of the

installation with appropriate allowance for sludge and supernatant storage. These

detailed calculations shall be submtted to justify the basis of design.

1. The design average detention tinme for sludge undergoing di gestion

for stabilization shall be a m nimum of 15 days within the primary digester

but | onger periods may be required to achieve the | evels of pathogen contro

and vector attraction reduction necessary for the nmethod used for sludge

managenent .

2. The digester shall be capable of maintaining a mininmmaverage sludge

digestion tenperature of thirty five degrees celsius (35° C) (95° F) with the

capability of mmintaining tenperature control within a 4°(+/-) C range.

3. If unheated digesters are utilized, they shall have the capacity to

provide a mni num detention tinme of 60 days within the digestion volune in

4. For digestion systems where mixing is acconplished only by circulating

sl udge through an external heat exchanger, the system shall be |oaded at

| ess than 40 pounds of volatile solids per |,000 cubic feet of volunme per day

or at a volunetric rate that provides not |ess than a 30 day detention time in

the active digestion volume. The design volatile solids |oading should be

established in accordance with the degree of m xing provided.

5. Were mixing is acconplished by other nmethods, |oading rates shall be

determ ned on the basis of information furnished by the design consultant.

C. Completely Mxed Systens. For digesters providing for intimte and

effective mxing of the digestion volunme contents, the systens shall be designed for

an average feed |loading rate of |ess than 200 pounds of volatile solids per |,000

cubic feet of volune per day or at a volunetric |oading that provides 15 days or
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nmore detention time in the active digestion vol une.

1. Confined mxing systems include,

i. arrangenents where gas or sludge

flows are directed through vertica

channels, and ii.

mechani cal stirring, or

punpi ng systens.

Bot h confined m xi ng and unconfi ned conti nuously di scharging

gas m xing systens shall be designed to ensure conplete turnover of digestion

volurme every 30 mnutes.

For tanks over 60 feet in diameter,

nmul tiple m xing

devi ces shall be used.

2. Unconfined, sequentially discharging gas mi xing systems shall be

desi gned using the nunber of discharge points and gas flow rates shown for the

various tank dianmeters listed in Table 4, unless sufficient operating data is

subm tted and approved to verify the performance reliability of a alternative

desi gns.

3. Gas discharge lines (lances) mounted on a floating cover or top

designed to accunul ate gas eni ssi ons shal

extend to the base of the vertica

side wall while the cover is resting on its |anding brackets. For floor

mount ed di ffuser boxes or |ances nounted t

extend to the base of the vertica

a fixed cover, gas discharge shal

side wall.

TABLE 4: DESIGN CRITERIA FOR MULTI PLE DI SCHARGE M XI NG SYSTEMS,

SEQUENTI AL DI SCHARGE

Maxi mum Di aneter (Ft.)

Tank Di aneter 20-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-110
(M ni mum Nunber of Points)

Di scharge Points 4 5 6 7 8 9 10 11 12
(M ni mum Gas FIl ow)

Gas Fl ow (CFM 95 95 95 150 150 150 200 250 300

4. The mininmumgas flow supplied for

conplete mxing shall be |5 cubic

feet/mn. /1000 cubic feet of digestion volune.

Fl ow neasuring devi ces and
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throttling valves shall be used to provide the nmininmmgas flow

5. The design power supplied for nmechanical stirring or punping type

conpl ete m xing systens shall be capable of achieving a mnimumof 0.5

hor sepower per 1000 cubic feet of digestion volune.

6. Were | ow speed nechani cal mixing devices are specified, nore than one

device shall be provided unless other mxing devices are al so provided.

D. Gas Collection. Al portions of the gas system including the space above

the liquid surface in the digester, storage facilities and piping shall be so

desi gned that under all normal operating conditions, including sludge wthdrawal,

the gas will be maintained under positive pressure.

1. Al enclosed areas where any gas | eakage mi ght occur shall be

adequately ventil at ed.

2. Al necessary safety facilities should be included where gas is

produced in accordance with VOSH requirenents.

3. Pressure and vacuumrelief valves and flanme traps, together wth

automatic safety shut-off valves, may be provided.

4. \Water seal equiprent shall not be installed on gas piping.

5. Gas piping shall be of adequate dianmeter to provide a velocity |ess

than 12 feet per second at a flow of two (2) tinmes the average rate and shal

sl ope to condensation or drip traps at |ow points.

6. The use of float controlled condensate traps is not permtted.

Condensations traps shall be placed in accessible |ocations for daily

servi ci ng and drai ni ng.

7. Electrical fixtures and equi pment |ocated in enclosed places where gas may

accunul ate will be evaluated in accordance with the National Board of Fire

Underwriters' specifications for hazardous conditions and ot her applicable

codes and regul ati ons.
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8. The electrical equipnment provided in sludge-digester pipe galleries

cont ai ni ng gas pi ping should be designed and installed to elimnate potentia

expl osi ve conditions. The design of electrical equipnment |ocated in any

| ocation where gas or digested sludge | eakage is possible will be evaluated in

accordance with applicabl e codes and regul ati ons.

9. Waste gas burners shall be readily accessible and should be |ocated at

| east 50 feet away fromany structure, if placed at ground |evel. Gas burners

may be l|ocated on the roof of the control building if sufficiently renoved

fromthe digester and gas storage tank and will conply with all applicable

State and Federal Air Pollution Control requirenents. Waste gas burners shal

not be located on top of the digester or gas storage tank.

10. In renote locations it may be permissible to discharge snall

guantities of digester gas (less than 100 CFH) to the atnosphere through a

return bend screened vent terminating at |east | O feet above the wal king

surface, provided the assenbly incorporates a flame trap and is in conpliance

with all applicable State and Federal regul ations.

11. A gas neter with bypass shall be provided to nmeter total gas

production. Gas piping lines for anaerobic digesters shall be equipped with

closed type indicating gauges. These gauges shall read directly in inches of

water. Normally, three gauges will be provided: (i) one to neasure the main

line pressure, (ii) a second to neasure the pressure to gas-utilization

equi pment and (iii) the third to neasure pressure to waste burners. Gas tight

shut-of f and vent cocks shall be provided. The vent piping shall be extended

outside the building, and the opening shall be screened and arranged to

prevent the entrance of rainwater. All piping of the manoneter system shal

be protected with safety equi pment.

12. Any underground enclosures connecting with anaerobic digester tanks or
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cont ai ni ng sl udge or gas piping or equipment shall be provided with forced

ventilation in accordance with VOSH requirenents and the regul ati ons and

standards contained in this chapter. Tightly fitting, self closing doors

shal | be provided at connecting passageways and tunnels to mininmze the spread

of gas.

E. Energy Control. |If practical, digesters should be constructed above the

wat er table and should be suitably insulated to mininmize heat |oss. The use of

digester gas as a heating fuel source is encourged.

1. Sludge shall be heated by circulating the sludge through externa

heaters unless effective mxing is provided. Piping shall be designed to

provide for the preheating of feed sludge before introduction to the

digesters. Provisions shall be made in the |ayout of the piping and valving

to facilitate cleaning of these |lines. Heat exchanger sludge piping shall be

si zed for design heat transfer requirenents.

2. Sufficient heating capacity shall be provided to maintain consistently

the design tenperature required for sludge stabilization. For energency usage,

an alternate source of fuel shall be available and the boiler or other heat

source shall be capable of using the alternate fuel

3. The heating systemdesign shall provide for all controls necessary to

ensure effective and safe operation. Facilities for optimzing mxing of the

di gester contents for effective heating shall be provided.

4. Sludge heating devices with open flames should be | ocated above grade

in areas separate from|locations of gas production or storage.

F. Supernatant Handling. Supernatant w thdrawal piping shall not be |ess

than 6 inches in dianmeter, and piping shall be arranged so that w thdrawal can be

made fromthree or nore levels in the tank. A positive, unvalved, vented overfl ow

shal | be provided.
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1. On fixed cover digesters the supernatant w thdrawal |evel should

preferably be selected by neans of interchangeabl e extensions at the discharge

end of the piping.

2. If a supernatant selector is provided, provision shall be made for at

| east two other drawoff levels located in the supernatant zone of the

digester in addition to the unval ved energency supernatant drawoff pipe.

Hi gh pressure backwash facilities shall be provided.

3. Provisions shall be nmade for sanpling at each supernatant draw off

level . Sanpling pipes shall be at least |-1/2 inches in diameter.

4. Managenent of digester supernatant nust be addressed in the treatnment

wor ks design. Also, sidestreamtreatnment alternatives for digester

super nat ant shall be considered in the prelimnary engineering design.

12 VAC 5-581-620. Aerobic Sludge Digestion

Aerobi c sl udge digestion reactors shall be

0]

desi gned for effective nixing and

aeration. |If diffusers are used, they shall be of the type which mnimzes

cl oggi ng and they should be designed to permt renoval for inspection, nmintenance

and replacenent without dewatering the tanks. A. Design. Miltiple

aerobic digesters are required at all treatnment works having a design flow capacity

of more than 0.5 MGD. The size and nurmber of aerobic sludge digesters shall be

determ ned by rational calcul ati ons based upon such factors as: i. volune of sludge

added, ii. type and percent solids, iii. the required volatile solids reduction for

stabilization, iv. allowance for sludge and supernatant storage, and v. the m ni mum

design tenperature of the digester contents.

1. Calculations shall be subrmitted to justify the design and shal

i nclude design digester tenperature based on the type of mxing equi pment and

ot her factors.

2. Digester volunme shall be a mininmmof twenty (20) percent of the
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aver age design flow of the treatnment works. The design digester volunme should

be increased up to twenty five (25) percent of the average design flow if the

wastewater tenperature will remain bel ow ten degrees (cel sius (10°C)(50°F) for

an extensive period of time (60 days/year).

3. Avreduction in requirements for hydraulic detention tinme may be given

for treatment works designed to be operated in the extended aeration node, or

coupled with additional stabilization processes, or operated at el evated

t enper at ures.

4. Facilities shall be provided for effective separation and withdrawal,

or decanting of supernatant.

B. Loadings. The volatile solids |oading should be in the range of one to

two tenths (Ol to O 2) pounds of volatile solids per cubic foot per day.

1. Dissolved oxygen concentration maintained in the liquid shall be

in the range of one (1) to two (2) milligrams per liter

2. Energy input requirements for mxing should be in the range of 0.5t

| .5 horsepower per |,000 cubic feet, where nmechanical aerators are utilized,

and 20 to 30 standard cubic feet per mnute per |,000 cubic feet of aeration

tank, where air mxing is utilized.

12 VAC 5-581-630. Conposti ng.

Conventional sludge conposting facilities aerobically process digested, or

ot herwi se treated, sewage sludge that is uniformy mxed with other organic

materials and bul king agents to facilitate biological deconposition of organics.

three (3) consecutive days or nore. The nmethod of nixing and aeration, and the

carbon to nitrogen characteristics, of the conpost mx are critical to the process

desi gn.

A, General Design. Unless the facility is totally enclosed, it shall not be
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sited for construction within |,000 feet of any residential area, nor within one (I)

mle upwind, in the direction of the prevailing wind, of such places as hospitals,

nursi ng homes for the elderly and serum production centers. Local jurisdictions

i npacted by this restriction shall be so notified.

1. Al conpost facilities shall be provided with adequate nmeans to

prevent and control odors as necessary.

2. Al conpost facilities shall be provided with all-weather roads to and

fromthe facility, as well as between the various process operations.

3. The receiving, mxing, conposting, curing, drying, screening, and

storage areas shall be paved with asphaltic concrete, reinforced concrete, or

ot her inpervious, structurally stable material that provides sinmlar site

characteristics.

4. The facility shall be graded to prevent uncontrolled runoff and a

sui t abl e drai nage system shall be provided to collect all process wastewater

and direct it to storage and treatnment facilities. Process wastewater

i ncludes water collected frompaved process areas. The capacity of the

drai nage system including associ ated storage or treatnment works system shal

be based on the twenty-four hour rainfall of a ten (10) year return frequency.

5. Al facility process wastewater and sanitary wastewater shall be

collected and treated prior to discharge.

B. Facilities. A weigh scale, volunetric nmethod, or other nmeans shall be

provided for determning the ampunt of sludge or residuals delivered to the facility

and the anount of conpost material renoved fromthe facility. Adequate space and

equi pment nust be provided for mxing operations and other material handling

oper ati ons.

1. Were liquid, or dewatered, sludge or residuals are processed by the

conpost facility, all receiving of such inputs shall occur in either
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An area that drains directly t

gstorage, treat nent, or

di sposal facility.

i A handling area which shall be hard-surfaced and di ked to

prevent entry of runoff or escape of the |iquids.

iii. A sunp with an adequately sized punp |ocated at the | ow

poi nt of the hard-surfaced area shall be provided to

convey spills to a disposal or holding facility.

2. Provisions for cleaning all sludge transport or residual hauling

trucks that return to public roads, shall be provided at all conpost

facilities. The facility shall be capable of effective operation regardless

of weather conditions. Wsh water shall be collected for necessary treatment.

3. At all conpost facilities handling liquid or dewatered residua

materials which nust be mixed prior to conposting, a mxing operation shall be

provided. The operation shall have sufficient capacity to properly process

the peak daily waste input with the |argest nixer out of operation

Vol unmetric throughput values used to establish necessary mxing capacity may

be based on the material volume resulting fromthe sludge to bul ki ng agent

ratio, or may be estimated from previous experience or pilot scale tests.

4. Effective mixing equi prent should be provided for use at all compost

facilities. The ability of all selected equi pment to produce a conpostible

m x fromsludge of an established noisture content, residual material, and the

sel ected bul ki ng agent shall be docunented from previ ous experience or pil ot

tests.

5. Except for w ndrow conposting wherein nobile nmixers are used, an area

with sufficient space to nmix the bul king agent and sludge or residuals and

store half of the daily peak input shall be provided. The nmixing area shal

be covered to prevent ambient precipitation fromdirectly contacting the mx




VI RG NI A DEPARTMENT OF HEALTH Page 165 of
SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS
mat eri al s.

6. Where conveyors are used to nove the conpost nmix to the conposting

area and or help provide mxing, either sufficient capacity shall be provided

to pernmit handling of the mix with one conveyor out of operation, or a backup

met hod of handling or storing shall be provided. Runoff shall be directed to

a storage or treatment facility. Capacity of the drainage systemshall be

based on the twenty-four hour rainfall producing a peak rate expected once in

ten (10) years.

C. System Design. The systemdesign shall be sufficient to provide the |eve

of treatment required for protection of public health in relation to the anticipated

managenment met hod. Consi deration should be given to covering the conpost mxing pad

and curing area in order to allow for handling of bulking agents and treated sl udge

and the finished conpost, during extended periods of precipitation. 1f a roof type

cover is not provided, operation of the facility during critical weather periods

shal | be addressed. Sufficient equi pnent shall be provided for routinely neasuring

the tenperature and oxygen at nmultiple points and depths within the conpost piles.

1.  Wndrow Method. The area requirenments shall be based on the average

dai |y conpost mx inputs, a mninmum detention tinme of thirty (30) days on the

conpost pad, and the area required for operation of the m xing equi pnent.

Sufficient conpost m x handling equi pment shall be provided to turn the

windrows daily. In addition, proper drainage and space shall be provided to

al | ow equi pnent novenent between conpost pile sections and access around the

wor ki ng areas.

2. Aerated-Static Pile Method. The aerated-static pile area requirement

shal | be based on the average daily conpost mx inputs, along with storing

base and cover material, with a conposting tinme of 2l days, unless the

applicant can denonstrate through previous experience or pilot scale studies
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that less time is necessary to achieve the requirenents.

a. The conpost nmix pile shall be provided with a nmeans of uniformy

distributing air flow. One (1) foot or nore thick base of friable

material may be utilized under the deepest sections of conpost

m x. Aone and a half foot or nore thick covering bl anket of

unscreened conpost or a one foot thick or nore blanket of screened

conpost may be utilized over the conpost mx pile.

| o

Conpost m x piles should be configured to provide adequate

aeration of the mx using either positive or negative pressure for

air flow through the piles.

3. Confined Conposting Methods. Due to the large variation in conposting

processes, equipnment types, and process configuration characteristic of

currently avail abl e confined systems, such as encl osed operations or in-vesse

systenms, it

not feasible to stipulate specific design criteria. However, a

confined conposting systemw || not be approved unless the applicant can

denonstrate, through previous operating experience or pilot scale studies,

that the material renoved fromthe encl osed container or conpost process,

after the manufacturer's suggested residence tine, has an equival ent or higher

degree of stabilization than would be achieved after twenty-one (21)

consecutive days of aerated static pile conposting.

D. Aeration. Sufficient blower capacity shall be provided to deliver the

necessary air flow through the conpost mix, but the delivered air flow shall not be

| ess than a minimum aeration rate of 500 cubic feet per hour per dry ton (CFH DT).

Wiere centralized aeration is utilized, nultiple blower units shall be provided and

shal | be arranged so that the design air requirenent can be net with the | argest

single unit out of service. Were individual or separated blowers are used,

sufficient nunbers of extra blowers shall be provided so that the design air
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requirement can be met with 0% of the blowers out of service. For facilities which

are not continuously manned, the blower units should be equipped with automatic

reset and restart mechanisnms or alarmed t

a continuously manned station, so that

they will be placed back into operation after periods of power outage.

1. Each pile aeration distribution header shall be provided with a

throttling control valve. The aeration systemshall be designed to pernmt

both suction and forced aeration. The piping systemshall be capable of

delivering |50 percent of the design aeration rate. The aeration piping my

be located in troughs cast into the compost pad.

2. The aeration systemshall be designed to pernmit the length of the

aeration cycle to be individually adjusted at each pile header pipe.

E. Conpost Handling. The design of the curing area shall be based on a

mninumretention time of thirty (30) days unless the applicant can denpnstrate

t hrough previous experience or pilot studies that less time is required. Daily

i nput shall be based on the average daily input of mix to the conposting area.

1. A drying stage is optional, but is usually required if compost is t

be recycled as a bulking agent or if screening is required. Consideration

shoul d be given to covering the drying area. |f a cover is provided, it can

be designed so that sunlight is transmitted to the conposting materials while

preventing direct contact with anbient precipitation. Efficient drying may be

acconpl i shed by drawi ng or blowi ng air through the conpost m xture or by

mechani cal mi xing of shallow layers with stationary bucket systems, npobile

earth noving equi pment, or rotating discs.

2. Screening shall be provided for all conpost facilities where the

conpost di sposition necessitates the use of a screened product or where the

bul ki ng agent nust be recycled and reused.

a. A daily screening capacity of 200 percent of the average daily
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amount of conpost m x shall be provided when screening is

required.

b. Based on previous conposting facility performance, or on pilot
tests, the ability of the specified equipment to screen conpost at
the projected noisture range shall be denonstrat ed.

c. The area used for screening should be covered unl ess operations

are not hindered when screening is tenporarily discontinued.
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3. Storage areas shall be provided for six (6) nmonths storage of compost

unl ess the applicant can denonstrate (through previ ous experience, pilot studies

or letters of intent to accept conpost offsite) that |ess storage area is

required.

For all conpost facilities where a separate bul king agent is required,

storage area for a six-nonth supply of the bul king agent shall be provided,

unl ess the applicant can denponstrate that bul king agent supplies can be

repl eni shed nore frequently.

12 VAC 5-581-640. Heat Treatnent.

The design of heat treatment systens shall be based on the anticipated sludge

flowrate (gpm) with the required heat input dependent on sludge characteristics and

concentration. The system should be designed for continuous 24-hour operation to

mnimze additional heat input to start up the system Measures for the adequate

control of odors shall be stipulated for review.

A. Design. Miltiple units shall be provided unless nuisance-free storage or

alternate stabilization nethods are available, to avoid disruption to treatnment works

operation when units are not in service.lf a single systemis provided, standby

grinders, fuel punps, air conpressor (if applicable), and dual sludge punps shall be

required.

1. A reasonable downtinme for maintenance and repair based on data from

conparable facilities shall be included in the design. Adequate storage for

process feed and downtinme shall be included. Control paraneters shall be

adequately nonitored. Continuous recorders to nonitor tenperatures shall be

provi ded.

2. Due to the large variation in incineration processes, equipment types,

and configurations characteristic of currently avail able incineration systens,

it is not feasible to stipulate specific design criteria. Therefore, these
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systens shall be considered on a case-by-case basis. Design of these systens

shoul d be based on pilot plant studies or data fromconparable facilities.

B. Features. The process should provide heat stabilization in a reaction

vessel within a range of 175°C or 350 degrees fahrenheit (350°F) for 40 minutes to

205°C or 400 degrees fahrenheit (400°F) for 20 minutes at pressure ranges of 250 to

400 psig, or provide for pasteurization at tenperatures of 30°C or 85 degrees

fahrenheit (85°) or nore and gage pressures of nore than one standard at nosphere

(14.7 psia) for periods exceeding twenty five (25) days.

1. Sludge grinders shall be provided to protect heat exchangers fromrag

fouling. An acid wash or high pressure water wash systemshall be available to

renove scale from heat exchangers and reactors. Materials of construction of

heat exchangers shall be selected to minimze corrosion

2. The decant tank shall be equipped with a sludge scraper nechani sm and

shal | be covered to prevent odor rel ease.

3. Separate, additional grit renmoval (in addition to grit renmoval at the

treatment works influent) should be considered to prevent abrasion of piping.

4. Adequate treatnment works or sidestreamtreatnment shall be provided for

the recycle streanms from heat treatnent.

5. Qdor control shall be addressed for exhaust and off-gas from decant

tank(s) in accordance with State and Federal Air Pollution Control requirenents.

12 VAC 5-581-650. Chemical Treatment.

The fundanmental design areas to be considered include chenical feeding, nxing,

and storage capacity. Chenical treatnment operation controls may include pH, contact

time, and m xture tenperature.

A. A kaline Treatnment. The alkaline additive dosage required to stabilize

sludge is determ ned by the type of sludge, its chem cal conposition, and the solids

concentration. Performance data taken frompilot plant test programs or from
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conparable facilities should be used in determ ning the proper dosage.

1. The design objective shall be to furnish uniformmixing in order to

m xture. The design criteria for acconplishing adequate treatnent nay include:

i Adding a controlled dosage of alkaline agents to sludge and

providing uniformm xing of the sludge and agents.

i Bringing the alkaline additive-sludge m xture pHto the

desi gn objective, such as a mxture pHof 12.5 or nore and

mai ntai ning the mxture pH above 2.5 for 30 minutes or

nor e.

iii. Provi ding capacity to achieve a tenperature of the al kaline-

sl udge m xture of nore than 52°C, if desired, and

mai ntai ning a sufficient tenperature over a measured contact

period to ensure

pasteuri zati on.

iv. Mai nt ai ni ng conditions so that the sludge is not altered or

further distributed for two hours or nore after alkaline

treat ment.

2. Miltiple units shall be provided unless nuisance free storage or

alternate stabilization nethods are available to avoid disruption to treatnment

wor ks operation when units are not in service. |If a single systemis provided,

st andby conveyance and m xers, backup heat sources, dual blowers, etc., shall be

provi ded as necessary. A reasonable downtinme for nmintenance and repair based

on data fromconparable facilities shall be included in the design. Adequate

storage for process, feed, and downtine shall be included.

3. Storage facilities and chenical handling shall be designed in accordance

with this chapter. Either nmechanical, or aeration, agitation should be provided
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to ensure uniformdischarge from storage bins. Al kal i ne additive

feeding equi pment shall neet the requirements of this chapter. Hydrated line

should be fed as a 6 to 18 Percent Ca(OH,) slurry by weight. Oher suitable

means shoul d be devel oped for controlling the feed rate for dry additives.

4. The additive/sludge blending or mixing vessel shall be |arge enough to

hold the mixture for 30 minutes at maximumfeed rate. |In a batch process, a pH

greater than |2 shall be maintained in the mxing tank during this period. In a

continuous flow process, the nom nal detention tinme (defined as tank vol une

di vided by volunetric input flowrate) shall be used in design, and a pH greater

than 12 shall be maintained in the exit line. Slurry mxtures can be mxed with

either diffused air or nmechanical mxers. Mxing equipnment shall be designed to

keep the alkaline slurry mixture in conplete suspension

5. Coarse bubble diffusers should be used for mixing with conpressed air. A

m ni mum air supply of 20 scfm per 1000 cubic feet of tank volume should be

provided for adequate mixing. The mixing tank shall be adequately ventil ated

and odor control equipnment shall be provided.

6. Mechanical mixers should be sized to provide 5 to | P per 1,000 cubic

feet of tank volume. |Inpellers should be designed to nminiize fouling with

debris in the sludge.

7. Pasteurization vessels shall be designed to provide for a mininmum

retention period of thirty (30) minutes. The means for provision of externa

heat shall be specified.

B. Chlorine Treatnment. The stabilization of sludge by high doses of chlorine

shoul d be considered on a case-by-case basis. Process equi pnment that comes into

contact with sludges that have not been neutralized after chlorine oxidation shall be

constructed of acid resistant materials or coated with protective filnms. Caution

shoul d be exercised with recycle streans fromdewatering devices or sludge drying beds
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whi ch have received chlorine stabilized sludge due to the creation of potential toxic

byproducts which may be detrinmental to the treatment process or receiving stream

C. Oher Treatnment. O her processes for chemical treatment can be considered in

accordance with this chapter.

12 VAC 5-581-660. Sl udge Thickening.

Sl udge thickening to decrease the |liquid fraction should be considered for

vol urme reduction and conditioning of sludges prior to treatment and management.

Bi ol ogi cal sludges returned to reactors should be thickened to provide for effective

control of bionass.

A.  General Design. Thickener design shall provide adequate capacity to meet

peak demands. Thickeners should be designed to prevent septicity during the

t hi ckeni ng process.

1. A sludge handling bypass around the thickening process is required.

Dual units or alternate storage is required for all treatment works of greater

than | MG capacity.

2. Thickeners shall be provided with a nmeans of continuous return of

supernatant for treatment. Provisions for side-streamtreatnment of supernatant

shoul d be consi dered.

3. Consideration should be given to any potential treatnment advantages

obtai ned fromthe bl ending of sludges fromvarious treatnent processes. 4.

Odor control shall be addressed with consideration being given to flexibility of

operations and changes of influent sludge characteristics.

B. Gavity Systems. Carifiers or gravity thickeners sufficiently sized for

clarification will provide for thickening. However, the use of nechanical stirring

devices will significantly inprove the performance of gravity thickeners. Mechanica

t hi ckeners enpl oy | ow speed stirring nechanisns for continuous m xing and fl occul ati on

within the zone of sludge concentration. In this manner, liquid separation is
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enhanced.

1. Conventional overflow rates for gravity thickeners should be in the 400-

800 gpd per square foot range. The engi neer shall provide the basis and

cal cul ations for the nonconventional surface |oading rates. The sidewater depth

of conventional gravity thickeners shall be a mininmumof 10 ft. Circular

thi ckeners shall have a minimum bottom sl ope of 1.5 inches per radial foot.

2. A gravity sludge thickener shall be so designed as to provide for sludge

storage, if sufficient storage is unavailable within other externa

t ankage. Sludge withdrawal fromgravity thickeners should be controlled

and adjusted, and vari abl e speed punps shoul d be provided.

3. Gavity thickeners should be provided with bottom scraping equi pnent to

enhance sludge renpoval. The scraper nmechani sm peri pheral velocity

should be in the 15 to 20 feet per m nute range.

a. The scraper nechanical train shall be capable of

wi t hstandi ng extra heavy torque |loads. The nornmal working torque |oad

shal | not exceed ten (10% of the rated torque |oad.

b. A nmethod to correct blockage of the scraper nechani sm and

restore operation froma stalled position should be provided in accordance with

the Operation and Mai nt enance Manual

4. Aternative designs should be based on data obtained froma pil ot

plant (relatively small scale test equipnent) program Chenical addition and

dilution water feed systenms should be evaluated for use to optim ze performance.

C. Dissolved Air Flotation. Dissolved air flotation (DAF) basins shall be

equi pped with bottom scrapers to renove settled solids and surface skinmers to renove

the float established through release of pressurized air into the sludge inflow The

bottom scraper should function independently of the surface skinmmer mechani sm
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Di ssolved air flotation units should be enclosed in a building. A positive air

ventilation system and odor control shall be provided.

1. Conventional design parameters include:

i. Maxi mum hydraulic |oading rates of 2.0 gallons per mnute

per square foot of surface area (gal/min/sqg.ft).

i A solids loading rate in the range of 1.0 to 4.0 pounds per

hour per square foot of surface area (lb/hr/sqg.ft).

iii. An air supply to sludge solids weight ratio in the range of

0.02 to 0.04.

2. The recycle ratio should be in the 30%to 150% range. The recycle

pressurization system should utilize DAF effluent or secondary effluent if use

of potable water is not available. The retention tank systemshall provide a

m ni mum pressure of 40 psig.

3. A polynmer feed systemshall be provided. The feed systemshall neet the

requi rements of this chapter

4. Aternative design should be based on data obtained froma pilot plant

test programif sufficient operational performance data is not avail able.

5. Skinmmer design shall be nmultiple or variable speed such as to allow

normal operation in the less than one (1) fpmrange, with the capability of a

speed increase to 25 fpm

D.  Mechanical Separation. Filters or centrifuge can be used to thicken

sludges. The process shall be preceded by pretreatnent to renove material that can

plug the nedia, nozzles and/or cause excessive wear

i. Provisions for the addition of appropriate coagulants to

the sludge inflowto the filter or centrifuge shall be considered.

ii. The design basis and cal cul ati ons for nonconventional | oading

rates shall be submitted for eval uation.
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. Filtrate or centrate shall be returned to the head of the

primary units, aeration basins, or a separate side-stream

treat nent system

12 VAC 5-581-670. Sl udge Dewatering.

Gavity drying beds, centrifuges, and various filtration equi pnent can be used

to remove liquid fromtreated sewage sludge in order to reduce the amunt of sludge

that is to be managed. Drainage from beds and centrate or filtrate fromdewatering

units shall be returned to the sewage treatment process at appropriate points

precedi ng disinfection. These organic |oads shall be considered in treatment works

design, and alternatives for handling these | oads may be considered simlar to those

for thickening and treatnment supernatant. The design of dewatering equi pment used for

nmuni ci pal sl udges containing significant industrial waste shall consider the rel ease

of constituents such as free netals, organic toxicants, or strong reducing/oxidizing

conpounds, especially when thermal or chemcal stabilization processes are enpl oyed.

A, Capacity. Were nechanical dewatering equiprment is enployed, at |east two

units shall be provided unl ess adequate storage (separate or in-line), or an

alternative neans of sludge handling is provided. Wenever performance reliability and

sl udge managenent options are dependent on production of dewatered sludge, each of the

mechani cal dewatering equi pment provided should be designed to operate for |ess than

sixty (60) hours during any six day period. The facility shall be able to dewater in

excess of 50% of the average design sludge flowwith the | argest unit out of service.

The requirements for excess capacity will depend upon the type of equi pment provided,

peak sludge factor, and storage capability not otherw se considered. All units shal

have bypass capability for nmmi ntenance.

1. Where nechani cal dewatering equi pment will not be operated on a

continuous basis and the treatnment works is without digesters with built-in

short-term storage, separate storage shall be provided.
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2. In-line storage of stabilized or unstabilized sludge shall not interfere

with the design function of any of the treatment unit operations. Separate

sl udge storage fromprimary digestors shall be aerated and m xed as necessary to

prevent nuisance conditions. The effect of storage on the sludge dewatering

characteristics shall be considered.

3. Al dewatering facilities should be properly ventilated to protect

operator personnel in accordance with VOSH requirenents and the regul ati ons and

standards contained in this chapter. The potential for odors or obnoxi ous gases

being released within or without the building and grounds and the control of

such shoul d be addressed in accordance with applicable State and Federa

requi renents.

Sanpling stations before and after each dewatering unit or any

appropriate segnent of the unit shall be designed to allow the periodic

eval uation of the dewatering process.

B. Conditioning. Adequate mixing tinme for the dispension of reaction between

the chenmical or other additives shall be provided. Subsequent handling should avoid

floc shearing. The injection or addition point should be carefully considered in

relation to downstream equi pment and to the conbined effect of other additives.

Chemical handling shall be in accordance with this chapter

1. Solution storage or day tanks should provide for the design dosages, if

t he equi pment design does not require continuous operation. A minimmof eight

(8) hours storage shall be provided unless the specific chem cal or additive

selected is adversely affected by storage. Storage for batch operations shal

be adequate for one batch at maxi mum chenical or additive demand. Storage

volunme reductions shall be justified, and other nmethods to ensure a continuous

supply of chemicals or additives through the operating day or batch shall be

provided. |f conditioning tanks are enployed, mixers may be necessary and the
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desi gn shoul d consider the capability for variable detention tines.

2. Pilot plant testing or full size performance data shall be utilized to

determ ne the characteristics and design dosage of the additives. |n-stream

floccul ati on/ coagul ati on systens design shall be supported by conparable

performance data or pilot plant testing.

12 VAC 5-581-680. Sludge Drying Beds.

Actual performance data fromsinilar facilities should be provided for bed

sizing. |f such data is unavailable, the follow ng general guidelines shall been used

as the mni mum

Stabilization Process Loadi ng Rat e*

i. Anaerobic Digestion 20.0

ii. Aerobic Digestion and 15.0

iii. Oher Stabilization 15.0
Processes

* | bs dry solids/sq ft/year

A. Design. Area requirenments for covered beds or greenhouse beds may be

reduced if polymer is used to condition the sludge prior to application to the beds,

or performance data fromsinmilar designs is provided. Covers should extend beyond the

bed area sufficiently to keep out rain and snow,

1. Not less than two beds shall be provided and they shall be arranged to

facilitate sludge renmoval. Concrete pads serving as vehicle support

tracks should be provided for all percolation type sludge beds. Pairs

of support tracks for percolation type beds should be on 20 f oot

centers.
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2. Sludge drying beds should be rectangul ar and separated from adj acent

beds by permanent or renovable dividers. Bed width should be determ ned by a

rati onal basis considering the sludge handling and treatnment and sl udge

managenment options. |f polymers or other chemicals are used to enhance sl udge

dewatering, the effects of the polynmer dosage on uniformdistribution of sludge

on the bed shall be considered.

3. The sludge pipe to the beds shall terminate at |east |2 inches above

the surface and be arranged so that it will drain. Concrete splash plates shal

be provided at sludge discharge points.

4. Interior walls shall be watertight and extend |5 to |8 inches above and

at least 6 inches bel ow the bed surface.

5. Exterior walls shall be watertight and extend |5 to |8 inches above the

bed surface or ground el evation whichever is higher. They shall extend [2 to |

i nches bel ow t he drain pipes.

6. The bottom of the drying bed shall be relatively inpervious, consisting

of a mininmmof one-foot |ayer of clayey subsoil having a perneability of |ess

than one-nmillionth (10° cmsec. |In |ocations where the ground water table is

within one (1) foot of the bottom a watertight concrete pad should be

consi der ed.

B. Media. The bed nedia top course shall consist of at least |2 inches of sand

with a uniformity coefficient of |less than 4.0 and an effective grain size between 0.3

and 0.75 millineters. The bed nedia | ower course shall consist of gravel around the

underdrains that confornms to the |atest edition of the Virginia Department of

Transportation's Road and Bridge Specifications. The gravel |layer should be |2 inches

in depth, extending at |east six inches above the top of the underdrains. It i

desirable to place this gravel in tw or nore |ayers. The top |ayer of at |east three

i nches shall consist of nunber 8 sized gravel |/8 inch to I/4 inch in size and the
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bottom | ayer should consist of number 3 sized gravel.

1. Underdrains shall be clay pipe, concrete drain tile or other underdrain

materi al acceptable to the Division and shall be at |east four inches in

di aneter and sl oped not |ess than one percent to drain. Underdrains shall be

spaced not nore than 20 feet apart.

2. Vacuum assisted, wedgewire, or other variations to the gravity drying

bed concept will be considered on a case-by-case basis. Actual performance data

or pilot studies with appropriate scale-up factors shall be provided.

12 VAC 5-581-690. Filtration

A. Rotary Drums. The following rates of vacuumfiltration, in pounds of dry

solids per square foot of drumfilter area per hour, for various types of sludge, may

be consi dered conventional |oading with proper prior sludge conditioning. A variable

speed drive shall be provided.

Type of Treat nment Pounds of Dry Solids Per
Process Produci ng Squar e Foot Per Hour
Sl udge Prior to M nimum - Maxi mum

Stabilization

i. Primary 4-6

i Primary & Contact Reactor 3-5

iii. Primary & Suspended Growth Reactor 3-4

1. Unless dual trains are provided, the follow ng appurtenant equi prent

shal |l be provided in duplicate with necessary connecting piping, and electrica

controls to allow equipnent alternation. Spare filter fabric shall be provided

except when nmetal coils are utilized.

i. Feed Pump

ii. Vacuum Punp
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iii. Filtrate Punp

2. Wetted parts should be constructed of corrosion-resistant material. Drum

and agitator assenblies shall be equipped with variable speed drives and

provisions for altering the liquid |evel shall be made.

3. Vacuum punps having a capacity of at least |.5 cfmper square foot for

met al -covered drums should be provided. Vacuumreceivers are required with dry

type vacuum punps.

4. Each filter shall be fed by a separate feed punp to ensure a proper feed

rate. Filtrate punps nust be of adequate capacity to punp the maximum amount of

liquid to be renobved fromthe sludge. 5.Careful consideration to filter washing

and vari abl e sl udge pi ckup depth should be nade.

B. Plate and Frame Presses. Actual performance data devel oped fromsimlar

operational characteristics should be utilized for design. The inpact that anticipated

sludge variability will have on the design variables for the press as well as chemca

conditioning shall be addressed. Appropriate scale-up factors shall be utilized for

full size designs if pilot scale testing is done in lieu of full-scale testing.

1. The follow ng appurtenant equi pment shall be considered for duplicate

operation unless nmultiple units are provided.

i. Feed Pump

ii. Ai r Conpressor

iii. Washwat er Booster Punp

2. The follow ng spare appurtenances shall be provided where multiple units

are not install ed.

At | east one extra plate for every ten required for startup,

but a total of not less than two extra plates required.

ii. One conplete filter fabric set
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iii. Closure Drive System

iv. Feed Punp (when duplicates are not provided)
V. Ai r Conpressor (when duplicates are not provided)
Vi . Washwat er Booster Punp (when duplicates are not provided).

3. Filter feed punps shall be capable of a conbination of initial high

flow, low pressure filling followed by sustained periods of operating at 100 to
225 psi. An integral pressure vessel to produce this initial high volune flow
shoul d be considered. Operating pressures |ess than 225 psi will be considered

if actual performance data using simlar sludges is provided.

4. Provisions for cake breaking to protect or enhance downline process

shal | be incorporated where necessary.

5. Crane or monorail services capable of removing the plates should be

considered. In sone installations, the capability to renove other press parts

shoul d al so be consi dered.

6. Provision for a high pressure water or acid wash systemto clean the

filter shall be considered. Booster punping should be addressed.

C. Belt Presses. Actual performance data devel oped fromsinilar operationa

characteristics should be utilized for design. The inpact that anticipated sludge

variability will have on the design variables for the press as well as chemnica

conditioning shall be addressed. A second belt filter press or an approved backup

met hod of dewatering shall be required whenever, a single belt press is operated sixty

(60) hours or nore within any consecutive five (5) day period or the average daily

flow received at the treatment works equals or exceeds four (4) MGD. Appropriate

scal e-up factors shall be utilized for full size designs if pilot plant testing is

performed in lieu of full-scale testing.

1. The follow ng appurtenant equi pment shall be considered for duplicate

operation unless nmultiple units are provided.
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i. Feed Pump

ii. Washwater Booster Punp

2. Requirenments for Spare Appurtenances should include the follow ng:

i Conpl ete set of belts

ii. One set of bearings for each type of press bearing

iii. Tensioning and tracking sensors

iv. One set of wash nozzles
V. Doct or bl ade
Vi . Condi tioning or flocculation drive equi pment

if duplicate units are not provided.

3. A polyner selection nethodol ogy, accounting for sludge

variability and anticipated sludge |oading to the press shall be provided.

4. Sludge feed shall be as constant as possible to elinmnate difficulties

in polymer addition and press operation. The range in feed variability shall be

identified and equalization shall be provided as necessary. A nethod for

uni form sl udge dispersion on the belt shall be provided. Ginders for the

sludge feed to the floccul ation systemshall be considered. Thickening of the

feed sludge should be an integral part of the design of the filter press.

Separate thickening or dual purpose thickening will be considered on a case-by-

case basis.

5. The filter press design shall consider the follow ng:

i. Vari abl e belt speed nechani sm

ii. Belt tracking and belt tensioning equipnment.

. Belt replacenment availability based on eval uation of the

belt equi pment sel ection especially if the weave, materi al

wi dth, or thickness cannot be reasonably duplicated.

6. Rollers specified for the press design shoul d provide:
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Rubber coating or other protective finish.

Maxi mum frame and roller deflection and operating tension

Rol I er bearings that are watertight and rated for a B-10

|

life of 0G0, OO0 hours.

The washwat er system shoul d provide for:

Hi gh pressure washwater for each belt with a specified

operating pressure.

Booster punps if necessary.

Spray wash systens designed to be cleaned without

interference with the system operation

Particular care in nozzle selections and optional nozzle

v

Vi .

cl eani ng systenms when recycled wastewater is used for belt

washi ng.

Repl aceabl e spray nozzl es.

Spray curtains.

D. Additiona

design features to be considered include:

Drip trays under the press and under the thickener to

readily renove filtrate if gravity belt thickening is

enpl oyed.

Adequat e cl earance to the side and floor for mintenance and

removal of the dewatered sl udge.

Location of all electrical panels or other materials which

iv.

are subject to corrosion out of the area of the press.

Adj ust abl e doct or bl ade cl earance.

12 VAC 5-581-700. Centrifuges.

Successful application of centrifugation sinmlar to sludge thickening

applications, for dewatering of nunicipal type sludges, requires consideration of
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certain design factors. Proper scale-up data pertaining to the particular sludge to

be dewatered and the necessary polynmer and coagul ant dosage to achi eve the design

solids content shall be provided. The abrasiveness of each sludge supply shall be

considered in scroll selection. Adequate sludge storage shall be provided for proper

oper ation.

1. Unless dual trains are provided, the follow ng spare appurtenant

equi pnent shal |l be provided, with necessary connecting piping and electrica

controls to allow easy installation.

i Drive Motor

ii. GCear Assenbly

iii. Feed Punp

2. Each feed punp shall be variable speed. A punp for each centrifuge

shal | be provided within the feed system

3. Each centrifuge shall be equi pped with provisions for variation of

scroll speed and pool depth.

4. A crane or nmonorail shall be provided for equipment renmoval or

mai nt enance.

5. Provision for adequate and efficient washdown of the interior of the

machi ne shall be an integral part of the design.

12 VAC 5-581-710. Sl udge Punping.

Punp capacities shall be adequate but not excessive. Provisions for varying

punp capacity is desirable.

1. Duplicate units shall be provided where failure of one unit would

seriously hanper treatnent works operation

2. Positive displacenent punps or other types of punps with denpnstrated

solids handling capability shall be provided for handling raw sl udge.

3. The mininmum positive head necessary for proper operation shall be




VI RGI NI A DEPARTMENT OF HEALTH Page 186 of

SEWAGE COLLECTI ON AND TREATMENT REGULATI ONS
provided at the suction side of centrifugal type punps. A positive head of 24

inches or nore may be desirable for all types of sludge punps. Maxinmum suction

lifts shall not exceed |Ofeet for positive displacement punps.

4. Adequate sludge sanpling facilities shall be provided. Provision of

qui ck closing sanpling valves installed at the sludge punps would be an adequate

means of sanpling. The size of valve and piping shall be at least |-1/2 inches.

5. Sludge withdrawal piping for anaerobic digesters and gravity thickeners

shal | have a m ni num di aneter of six (6) inches for gravity withdrawal and four

(4) inches for punp suction and discharge lines. Were withdrawal is b

gravity, the avail able head on the discharge pipe shall be at |east four (4)

feet and preferably nore. Also, where gravity withdrawal is to be used as the

primary wi thdrawal nethod, the piping for the primary sludge clarifier punp

shoul d be so arranged as to pernmt use of the punp for renoval of digested

sl udge. Downstreamgravity piping for transport of sludge shall be laid on

uni form grade and alignment. Slope on gravity discharge piping should not be

less than three percent. Provisions shall be made for draining and flushing

di scharge |ines, and special consideration shall be given to the corrosion

resi stance and continuing stability of supporting systems for piping |ocated

i nside the digestion tank.

12 VAC 5-581-720. Sludge Management.

Sl udge managenent activities not specifically provided for through approval of

design plans and specifications shall be described

a sludge managenent plan

subm tted by the owner to the Division and the DEQ Regional Ofice for review and

approval . The use or disposal of treated sewage sludge shall be addressed through

ei ther the sludge managenent plan required by the VPDES pernmit, or a pernmt issued

through the Biosolids Use Regul ations (12 VAC 5-585-10, et. sq.)
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ARTI CLE 6.

Bl OLOG CAL TREATNMENT.

12 VAC 5-581-730. Attached Growth Processes.

12 VAC 5-581-740. Rotating Biol ogical Contactors.

12 VAC 5-581-750. Suspended Growth (Activated Sludge) Process.

12 VAC 5-581-760. Oxidation Ditches.

12 VAC 5-581-770. Sequenci ng Batch Reactors (SBR).

12 VAC 5-581-780. Stabilization Ponds.

12 VAC 5-581-790. Aerated Lagoons.

12 VAC 5-581-730. Attached Growth Processes.

The contactor, or nedia filled reactor, utilized for attached growth biol ogi cal

processes shall be preceded by primary clarification equipped with scum and grease

collecting devices. Oher pretreatnent facilities equivalent to primary clarification

may be proposed for evaluation by the division. The nedia shall provide sufficient

surface area to support the attached biol ogical growth necessary to achieve the desired

performance standard. Recirculation of treated wastewater back to the contactor influent

shoul d be provided to mmintain design | oadings.

A, Trickling Filters. Bi ol ogi cal contactors called trickling filters shall be

designed so as to provide either the reduction in biochem cal oxygen demand required by

the issued certificate or pernmit, or the treatment necessary to properly condition the

sewage for subsequent treatnment. This section provides performance criteria to achieve

final effluent linmts to nmeet Federal secondary equivalency requirenments for trickling

filters. Such biological contactors may be designed to achieve higher degrees of

(7]

treatment or used in conjunction with other unit operations. Were the designintent is
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to achi eve other than secondary equival ency |evels, the proposed design paraneters shall

be thoroughly reviewed during the prelimnary engineering conference.

1. The hydraulic |oading used for design of standard rate trickling filters

shall be between two (2) and four (4) million gallons per acre per day with an

organi c | oadi ng between 400 and 800 pounds of BOD5 per acre foot per day.

2. The hydraulic |oading used for design of high-rate filters shall be between

10 and 30 million gallons per acre per day with an organi c | oadi ng between |, 200

and 3, 300 pounds BOD5 per acre foot per day.

3. Oher design | oadings which are based on pilot studies and rel ated to

design and performance paraneters through rational design equations or nodels wll

be eval uated by the diyvision.

4. The performance of biological contactors can be detrimentally affected by

diurnal |oading conditions. The volune of nedia as determ ned fromeither pilot

plant studies, or from acceptable design equations, shall be based upon the design

peak hourly organic |oading rate, rather than the average rate. An alternative for

reduci ng the design peak flow would involve provision of adequate flow equalization

prior to the contactor.

5. Consideration should be given to the use of two-stage biological

contactors, in series operation, where single stage reactors my not acconplish the

requi red renovals. Expected treatment efficiencies shall be calculated and

documnment ed.

B. Features. Al hydraulic factors involving proper distribution of sewage on the

contactor nedia shall be carefully calculated. For reaction type distributors, a nininum

head of 24 inches between the |ow water level in siphon chanmber and the horizontal

el evation of the center of distribution arnms shall be required. Surge relief, to prevent

damage to distributor seals, shall be provided where sewage is punped directly to the
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distributors. A mninumclearance of six (6) inches between the nedia surface and the

bottom of distributor arms shall be provided.

1. The sewage may be distributed over the contact reactor nmedia surface by

rotary distributors or other suitable devices which will permit reasonably uniform

distribution to the surface area. At design average flow, the deviation froma

calculated uniformy distributed volunme per square foot of the filter surface shall

not exceed plus or minus |0 percent at any point.

2. Sewage may be applied to the contactor nedia by siphons, punps or by

gravity discharge from preceding treatnment units when suitable flow

characteristics have been devel oped. Application of sewage should be

continuous. In the case of intermttent dosing, the dosing cycles shall

normal ly vary between five to |5 mnutes with distribution taking place

approxi mately 50 per cent of the tinme. The maxi mumrest should not exceed

five mnutes based on the design average flow.  Consideration shall be

given to a piping systemwhich will permt recircul ation.

3. Underdrains with sem -circular inverts or equivalent shall be provided and

the underdrainage system shall cover the entire floor of the filter. I nl et

openi ngs into the underdrains shall have an unsubnerged gross conbi ned area equal

to at least |5 percent of surface area of the filter. The underdrains shall have a

m ni rum sl ope of one (1) percent. Effluent channels shall be designed to produce a

m ni num velocity of two (2) feet per second at the average daily rate of applica-

tion to the filter.

Provision shall be made for flushing the underdrains.The use of a

peri pheral head channel with vertical vents is acceptable for flushing purposes.

Inspection facilities shall be provided.

4. The underdrai nage system effluent channels and effluent pipe shall be
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designed to pernmit free passage of air. The size of drains, channels, and pipe

shall be such that not nore than 50 percent of their cross-sectional area wll be

subnerged under the design hydraulic | oading. Provision shall be made in the

design of the effluent channels to allow the possibility of increased hydraulic

| oadi ng. Consi deration should be given to the use of forced ventilation,

particularly for covered trickling filters and deep (ten (10) feet or nore)

contactors filled with a manufactured nedi a.

5. The design should provide for variable rates of recirculation for various

pur poses; for exanple, to prevent drying of a standard rate filter between dosing.

Devices shall be provided to pernmt nmeasurement of flow to the filter process,

including recirculated flows. The design should include provisions to flood filter

structures where applicable.

|©

All distribution devices, underdrains, channels and pipes shall be

installed so that they may be properly nmintained, flushed or drained. Mercury

seal s shall not be permtted. Ease of seal replacenent shall be considered in th

design to ensure continuity of operation.

7. A freeboard of four (4) feet or nore should be provided for all deep bed

contactors with manufactured nedia that also utilize fine spray distributors, so as

to maxinmize the contai nment of wi ndbl own spray.

8. Protection such as covers or wi ndbreaks shall be provided to maintain

operation and treatment efficiencies when climatic conditions are expected to

result in problems due to cold tenperatures.

C. Reactor Media. Contact reactor nedia may be crushed rock, stone or specially

manuf actured material. The nedia shall be durable, resistant to spalling or flaking and

relatively insoluble in sewage. The top I8 inches of rock or stone nedia shall have a

loss by the 20-cycle, sodium sulfate soundness test of not nore than |10 percent, (as
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prescri bed by ASCE Manual of Engineering Practice, "Filtering Materials for Sewage

Treatment Plants", Manual of Engineering Practice No. |13, ASCE, New York, New York), the

bal ance to pass a | 0-cycle test using the same criteria. Stone nmedia shall be free from

iron. Mnufactured nedia shall be chemically and biologically inert. The nedia shall be

structurally stable to allow for distributor mmintenance or a suitable access wal kway

shal | be provided.

1. Rock or stone filter nedia shall have a mninmum depth of five (5) feet

above the underdrains. Mnufactured contactor nedia shoul d have a mni numdepth of

ten (10) feet to provide adequate contact time with the wastewater. Rock and stone

filter nmedia depth should not exceed ten (10) feet and manufactured filter nedia

shoul d not exceed 30 feet except where special construction is justified through

performance data or pilot plant studies.

2. Rock, stone, and similar nmedia shall not contain nore than five (5) percent

by wei ght of pieces whose |ongest dinmension is three (3) times the | east dinension.

They shall be free fromthin elongated and flat pieces, dust, clay, sand or fine

material and shall conformto the follow ng size and grading when nmechanically

graded over vibrating screens with square openi ngs:

i. Passing 4-1/2 inch screen - 100 percent by weight

i Retai ned on 3 inch screen 95-100 percent by wei ght

. Passing 2 inch screen - 0 - 2 percent by weight
iv. Passing | inch screen - 0 - | percent by weight
V. Maxi mum di mensi ons of stone - five inches
Vi . M ni mum di mensi ons of stone - three inches
3. Applications of manufactured nmedia such as wood, plastic, etc., will be

eval uated on a case-by-case basis. The handling and placement of the nedia shoul d

be specified.
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D. Roughing Reactors. Roughing contact reactors are used to reduce the organic

|load applied to subsequent oxidation processes. They are particularly applicable

preceding an activated sludge process or a second stage filter in a treatment works

recei ving high strength wastewater (excessive organic |oadings). Roughing filter designs

differ from other contactors principally on the basis of the deeper depths and nedia

design utilized for given |oadings in conparison to high rate trickling filters. Since it

is used to reduce the downstream organic |oading rather than to provide a stabilized

effluent, it is designed to receive organic |oadings exceeding those applied to

conventi onal biol ogical contactors.

E. Ganular Media Filters. Intermittently dosed biological sand filters utilized

to process septic tank effluent to neet secondary treatnment standards should be linited

to schools, day canps and other installations that have part time usage. These reactors

should also be |imted to those installations generating a sewage fl ow of 20,000 gall ons

per day or less and provide | engthy rest periods for filter operation. Biological sand

filters may serve year-round residential dwellings if the design capacity is restricted

to 1,000 gallons per day or |ess.

1. Biological sand filters shall not be used to treat raw wastewater and shall

be preceded by a mininmum of pretreatnment designed to produce a settled sewage with

adequat e grease managenent. The use of Dbiological sand filters designed to enhance

effluent fromother sewage treatnent reactors shall be evaluated on a case by case

basi s.

2. Sand filter nedia beds shall consist of |evel areas of sand beneath which

there are graded |ayers of gravel surrounding the underdrains. Each filter bed

shal | have an inpervious bottom Sewage is discharged onto the beds through rotary

distributors or pipes onto splash plates or, in the case of subsurface filters,

through lines of drain tile laid with open joints. Open sand beds shall be
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surrounded by a concrete, brick or cinder block wall extending above the sand and

at | east one foot above ground |evel. For subsurface sand filters, the surroundi ng

wal | is not necessary except to prevent caving of the earth walls while the sand

and gravel are being placed. The underdrai nage system shall consist of open joint

or perforated pipe tied together into a manifold and vented to the atnosphere. The

mnimum size for the underdrain shall be four (4) inches in dianeter. The

underdrain pipes should be placed on a slope or not |ess than one (1) percent.
3. Rock, gravel and sand nmedia conmponents shall be clean and free of organic

matter, clay or loamsoils and fine linestone materi al

a. The nedia depth shall not be | ess than 30 inches. Sand nedia for

intermttently dosed and recirculated effluent, shall have an effective size

of 0.30 Mmto 1.0 mmand 0.8 nmmto 1.5 nm respectively. The uniformty

coefficient should not exceed 4.0. No nore than two percent shall be finer

than 0.177 mm (80 nmesh sieve) and not nore than one percent shall be finer

than 0.149 mm No nore than two percent shall be larger than 4.76 mm (4

mesh sieve). Larger granular nedia up to 5 nmin effective size nmay be

consi dered on a case by case basis.

b. The gravel base for sand nedia shall conformto the |atest edition of

the Virginia Departnment of Transportation's Road & Bridge Specifications. The base

gravel shall consist of No. 3 sized gravel with at least a 3-inch depth above the

sl oped underdrains. The nmiddle |layer shall consist of at |east three i nches of No.

68 gravel, and the top layer shall consist of at |least three inches of No. 8

gravel .

4. Dosing tanks with either siphons or punps for sand filters shall have the

capacities to effect the dosage volumes required. The siphons and the

rotary distributor should be supplied by the same manufacturer. The

influent line to the rotary distributor shall be equipped with a valved
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drain.

5. . Sand filters designed for intermttent flooding should be divided into

at least two beds for small filters and three beds for the larger filters.

Di stribution boxes nust be provided for diverting the sewage onto the

filter bed or beds desired, as it i

often necessary to take one filter

bed out of operation during schedul ed rest periods. Providing such rest

periods will prevent surface clogging that results in sewage pondi ng above

filter media. Wien three filters are enployed, only two beds are normally

used at any one tinme;, the other bed being held out of operation for rest

periods or maintenance, if required.

6. In the design of intermittently flooded sand filters the area of the filter

beds is normally based upon a rate of application of 2.3 gallons per square foot

per day. Also, a sufficient anpunt of settled sewage shoul d be di scharged onto the

sand bed surface to cover the sand t

a depth of two (2) inches.

7. Avrotary distributor will acconplish uniform application of settled sewage

over the sand filter surface. A uniform application will maintain the design

treatment efficiency of the filter so that a relatively higher dosage rate nay be

utilized or, for equal sewage flows, the area of sand bed required may be | ess than

ot her designs. The design of the area of the filter beds equipped with rotary

distributors should be based on an application rate of 3.5 gallons per square foot

per day. The anmpunt of sewage applied to the sand filter at each discharge of the

dosi ng si phon should be equal to a depth exceeding one-half (0.5) inch over the

entire sand bed area bei ng dosed.

8. The rate of dosage onto a buried sand filter shall not exceed |.I5 gallons

per square foot per day of settled sewage. Settled sewage shall be applied to th
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| 2-inch layer of No. 3 stone. The top of the filter may be finished with a |2-inch

| ayer of stone. \Where it is not feasible or desirable to finish the top of the

subsurface filter with stone, a 3-inch layer of straw covered with a 4 to eight

(8)-inch layer of top soil may be used. Open joint underdrain tiles shall be

sl oped one inch per |10 feet and shall be installed in the base gravel and connected

to the effluent pipe. The ends of the distribution |ines should be tied together

into a mani fold and should be vented to the atnosphere. Al open joints shall be

covered with collars of asphalt paper or other suitable material.

Di stribution boxes nust be provided for diverting sewage onto the filter

beds through headers, wth each header connecting to not nore than four

distribution lines, where multiple units are used. Each application nust

conpletely fill the tile |lines in use.

9. Consideration should be given to providing recirculation for granul ar nedi a

filters to inprove treatnment performnce. Recircul ating sand filters should be

designed using a hydraulic loading rate of 3.5 gallons per day per square feet,

based on average daily flow, with an organic loading rate not to exceed 0.005

pounds of BODg per day per square foot of surface area. A recirculation ratio

greater than 3:1 shall be provided. The use of granular nedia filters for nutrient

removal will be evaluated on a case by case basis based on evaluation of

performance data. Ganular nedia filters shall be tinmer dosed and adjustable from

one (1) to ten (10) m nutes of dosing per 30 mnutes on tine.

12 VAC 5-581-740. Rotating Biological Contactors.

The rotating biological contractor (RBC) treatnment process nmay be used to

acconpl i sh carbonaceous and nitrogenous oxygen denmand reducti ons. Expected performance

of RBC equi prent shall be based upon experience at similar full scale treatnent works or

t hrough docunented pilot scale testing with the particul ar wast ewater.
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A. Design. A mininmumof two independent RBC units shall be provided for treatnent

works greater than 100,000 GPD. Provisions for positive and neasurable flow control to

i ndi vidual contactors shall be provided. Piping shall permit each reactor to be operated

in the parallel or series flow node. The design of the RBC shaft and nedia support

structures shall assure protection from structural failure for the design life of the

treat nent worKks.

1. In determning design |loading rates, the following paraneters shall be

considered: design flowrate and influent waste strength; percentage of Bab to b

renoved; nedia arrangement, including nunber of stages and unit area in each stage;

rotational velocity of the nedia, wastewater tenperature;, and percentage of

i nfluent BOD5 which is soluble. The maxinmumfirst stage |oading shall not exceed

three (3) pounds soluble BOD5 per day per |,000 square feet of nedia surface area.

2. The contactor basin should be designed to allow a subrmergence of 30 to 40

percent (% based on total nmedia surface area.

a. The clearance between the tank floor and the bottom of the rotating

medi a shall be four (4) to nine (9) inches to maintain sufficient bottomvelocities

and prevent solids deposition in the tank.

b. Suitable nmeans shall be provided to dewater each basin.

3. Rotating Biological Contactors shall be covered to protect the biomass from

cold tenperatures and the nedia fromdirect sunlight.

4. Enclosures shall be constructed of corrosion resistant nmaterial. Adequate

cl earance shall be provided for normal maintenance and reasonabl e access to the

rotating shafts and for observation of the biomass. Wndows or sinple |ouvered

mechani sms shall be provided for adequate equipnment ventilation. To minimze

condensation the enclosure should be insul ated or heated.

B. Features. Provisions shall be made to allow access to the shaft bearings for
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routine mai ntenance and renoval. In addition, hydraulic load cells (i.e. bearing lift or

electronic strain gauges) should be provided to allow a determination of total shaft

wei ght, which in turn can be used to estimate the depth of attached growth or the biofilm

thi ckness. The drives used for shaft rotation may be provided through either mechani cal

gear reducers or special nedia features that utilize aeration as a turning force. A

stand-by drive assenbly shall be provided to ensure continuous operability.

1. Rotational velocity directly affects the | evel of wastewater treatment by

provi di ng contact, aeration, and ni xi ng between the bi omass and wastewater. The

opti mum rotational velocity will vary with the specific installations and is

generally in the range of one (1) to two (2) revolutions per mnute( RPM.

2. RBC nechanical drive assenblies should have the capability to vary shaft

rotati onal speed for dissolved oxygen and biofilmthickness control. Drive systens

and notors shall be provided with protective coatings suitable for high humdity

envi ronnment s.

3. Supplenental aeration shall be provided for the first stage of all

nmechani cally driven RBC units with first stage sol uble organic (SBOD5) | oadi ngs

greater than two (2.0) pounds/1000 sqg.ft of nedia surface. The air flow shall be

supplied by air headers and diffusers |ocated beneath the rotating nedia at a rate

of not |ess than one and one-fourth (1.25) cfnm 1000 sq.ft. of media surface area.

The total design air flowrate may be provided by a single blower; however, t (2)

blowers, each providing fifty (50) percent of the total air flow rate, are

reconmended. The design shall provide the capability to vary the volune of air

delivered to handle fluctuations in the treatnment works |oading.

4. The design of an air drive systemshall provide the capability to vary the

volurme of air delivered to handle fluctuations in treatment works | oading or to

control shaft rotational speed and biofil mthickness.
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a. Air delivered shall not be less than 2.5 cfm 1000 sq. ft of nedia

surface area to neet treatnment objectives. For operational flexibility and

bi ofi I m thickness control, blowers shall be provided in nultiple units, so

arranged and in such capacities to allow delivery of 150 percent of the

treatment air requirement with the

single | argest blower unit out of service.

b. Provisions shall be nmade for independent air flow netering and control

to each RBC shaft.

5. At least two stages of RBC nedia for each flow streamshall be provided for

secondary treatnent applications. Addi tional stages shall be provided for

nitrification or enhanced BOD5 renpovals.

6. Design consideration should be given to providing: i. recirculation of
secondary clarifier effluent; ii. positively controlled alternate flow
di stribution, such as step feed; and iii. conbination air/nmechanical drive systens.

12 VAC 5-581-750. Suspended Growth (Activated Sludge) Process.

A nunber of variations of suspended growth treatment systenms can be designed,

featuring conmbinations of reactors utilizing aeration to support suspended bionass, and

secondary clarifiers to separate suspended solids fromthe secondary effluent, that are

known as activated sludge processes. Design standards, operating data, and experience

for some of these variations are not well established and may not be considered as

conventi onal design.

A, Design. The possibility of nonconventional technology approval should be

considered in selection of a process nodification. The conventional process and its

various nodifications may be expected to consistently produce an effluent containing no

more than 30 milligrams per liter of either Biochem cal Oxygen Demand (BOD5), or total

suspended solids (TSS), within the boundaries of the design paraneters described in this
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chapter and with effective operation.

1. Designs to neet effluent linmits nore stringent than conventional secondary

levels will be considered on a case-by-case basis when additional provisions such

as flow equalization, increased clarifier capacity, or other process enhancement

are proposed.

2. Wen the design includes nultiple suspended growh reactors or aeration

basi ns, provisions for conbining the influent and return sludge and proportionally

distributing the combined flows to each reactor shall be included to the extent

practical. Wen the design includes nultiple clarifiers, provisions for conbining

the effluent flows from all aeration basins and proportionally distributing the

basin effluent with a uniform bi omass concentration (m xed |iquor suspended solids

(M.SS)) to each secondary clarifier shall be included to the extent practical.
3. Effective renoval of grit, debris and excessive oil or grease and

grinding or fine screening of solids shall be acconplished prior to the

activated sludge process. Aerated grit chanbers alone will not provide

adequate solids reduction.

B. Ntrification. The follow ng requirements apply to activated sludge treatnment

wor ks designed to provide nitrification.

1. The extended aeration nodification shall be provided for single-stage

activated sludge systems with a design flow of 0.5 MG or |ess. G her

modi fications may be utilized for activated sludge systems with design flows

greater than 0.5 MG or two stage activated sludge systens; however, the design

shal | ensure that an adequate nitrifying bacteria popul ation can be maintai ned

during the required tine period (i.e., seasonal or year-round) wthout excessive

reactor biomass (M.SS). This requires: (i) a longer detention time, (ii) a

| onger nmean cell residence tinme (MCRT) with a relatively high ratio of the amount
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of biomass in the process conpared to the rate of | oss or wastage of bionass, and

(iii) a lower organic loading rate than that required for carbonaceous organic

renoval al one.

2. The design for processes other than the extended aeration nodification

shall be based on satisfactory process performance obtained at full scale or

pilot scale facilities. Performance data and information from such facilities

shall be included with the design data submittal and shall particul arly address

temperature and pH dependence of the nitrification process.

3. Flow equalization or other proven nethods to elinminate the likelihood

of loss of biomass or activated sludge washout shall be provided for sewage

treatment works subject to infiltration/inflowrates which could be expected

to result in periodic biomass or activated sludge nitrifier washout.

4. Feed equipnent for the addition of chemicals to nmaintain a mninmm

alkalinity of 50 ng/L in the aeration basin contents (mixed liquor) shall be

provi ded when necessary, based on the characteristics of the influent wastewater.

Approximately 7.2 pounds of alkalinity will be destroyed per pound of ammonia

ni trogen oxidized. The design of the feed equi pment shall neet the requirenents

of this chapter.

C. Reactor Requirenents. Mul tiple aerated suspended growth reactors (aeration

basi ns) capabl e of independent operation shall be provided for all treatnment works rated

at greater than 40,000 gallons per day, with this exception: single units may be allovwed

for Reliability Class Il and Class |IIl treatment works having a capacity up to 100, 000

gpd when the appropriate reliability and continuous operability requirenents are

satisfied, and provided that all aeration equipnment is renovable for inspection,

mai nt enance and replacement without dewatering the reactor or clarifiers.

1. The size of the aeration basin for any particul ar adaptation of the process
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shal | be based on such factors as: i. the design flow, ii. degree of treatnent

desired, iii. sludge age, (MCRT) iv. mxed |liquor suspended solids concentration

(M.SS), v. BOD5 l|oading, and vi. food to microorganismratio (F/M. Calcul ations

shall be submitted to justify the basis of design of the aeration basin capacity

and process efficiency.

2. Aeration basin detention times, recirculation ratios, and permnissible

| oadings for the several adaptions of the process are shown in Table 5.

Operational paraneters (sludge age, F/M and MSS) for the various process

modi fications are also included in this table as a guide.

3. The dinmensions of each independent aeration basin or any off-line

reaeration basins shall be such as to mamintain effective mxing and utilization

of air. Liquid depths should not be |ess than ten (10) feet except in special

design cases. For very small basins (volune |ess than 40,000 gpd) or basins wth

speci al configuration, the shape of the basin and/or the installation of aeration

equi pment shoul d provide for elimnation of short-circuiting through the basin.

Aeration basins should have a freeboard of at |east 18 inches.

4. Inlets and outlets for each aeration basin shall be suitably equi pped

with valves, gates, stop plates, weirs or other devices to permit control of the

flow and to maintain reasonably constant liquid level. The hydraulic properties

of the systemshall allow the anticipated maxi mum i nstantaneous hydraulic |oad or

peak flow to be carried downstream with any single aeration basin out of

servi ce.

5. Channels and pipes carrying liquids with solids in suspension shall be

designed to maintain self-cleaning velocities or the flow shall be mxed to keep

such solids in suspension at all rates of flowwthin the design limts. The

means for adequate flow nmeasurenment shall be provided in accordance with Table 6.
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6. Foam control devices shall be provided for aeration basins. Sui t abl e

spray systenms or other appropriate neans will be acceptable. |f potable water is

used, approved backfl ow prevention shall be provided on the water lines. The

spray lines shall have provisions for draining to prevent damage by freezing.
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TABLE 5: TYPI CAL ACTI VATED SLUDGE DESI GN AND OPERATI ON PARAMETERS

Food to micro- React or M_SS

Process MCRT organi sm Rati o Loadi ng #BQOD5 Suspended
Detention Recirculation
Modi fication Fl ow Regi ne (Days) (FI'M per 1000 cu.ft. Solids (ng/L)
Time (Hr.) Rati o
Convent i onal PE 5-15 0.1 - 0.5 20- 40 1500- 4000
4-8 0.25 - 1.0
Conpl ete M x M 5-15 0.2 - 0.5 20- 80 1500- 4000
4-8 0.25 - 1.0
Step Aeration PE 5-15 0.2 - 0.5 20-40 1500- 4000
4-8 0.25 - 1.0
Cont act

Stabilization PF 5-15 0.2 - 0.6 30-50( 1) 1000- 3000( 1)

0.5-1.5(1) 0.25 - 1.5

3000- 80000( 2)

3.6(2)

Ext ended PF
Aeration (3) 20- 30 0.05 - 0.2 10- 15 1500- 3000

24 0. 25 1.5
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H gh Purity

Oxygen Systens CM 5-15 0.15 - 1.0 100- 250 4000- 8000

1-5 0.25 - 0.5

(Reactors in Series)
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Tabl e 5: Typical Activated Sludge Design and Operation Paraneters.

Not es:

F indicates the ampunt of available organic substance in the influent to th

reactor. Mindicates the ampunt of viable biomass in the reactor measured as

the volatile portion of the total suspended solids level (MSS) i t he

reactor. PF indicates a plug flow hydraulic characteristic in which the

measured residence time is eighty (80) percent or nore of the theoretical

detention tinme. CMindicates a conpletely m xed basin whose contents have

essentially the same characteristics as the average |levels within the basin

ef fluent. SEE PART |V FOR ESTI MATED VALUES OF SECONDARY EFFLUENT FROM

ACTI VATED SLUDGE REACTORS FOLLOWED BY SECONDARY CLARI FI ERS.

(1) Contact Unit

(2) Solids Stabilization Unit

(3) Includes Oxidation Ditch Systens
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TABLE 6: M N MUM FLOW MEASUREMENT REQUI REMENTS FOR ACTI VATED SLUDGE

Treat ment Works Design Capacity, Q MD

Fl ow Stream Q 0.04 0.04 <Q 1.0 Q>1.0
I nfluent Sewage to None I ndi cating I ndi cating
each aeration basin(1) &
Totali zi ng( 2)
Air to each aeration basin None I ndi cating I ndi cating
Return Activated Sludge to
each aeration basin(1) I ndi cating I ndi cating I ndi cati ng,
&
Totali zi ng( 2)
Waste Activated Sl udge I ndicating & I ndicating & I ndi cati ng,
Total i zing Total i zi ng Recording &

Total i zi ng

Note: (1) where it can be verified by calculations or pilot studies that
proportional

flow distribution to each aeration basin can be maintained, then flow neasurenent
devices for the influent and return activated sludge to each basin may not be re-
qui red. However, as a mnimum the total influent and return activated sl udge
flows shall be provided with flow nmeasuring devices to nmeasure each flow
separately.

(2) Recordi ng and totalizing may not be required where adequate flow
control
is provided and totalizing refers to the total flow not individual
basin fl ow.
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D. Aeration. Oxygen requirenments generally depend on BOD5 | oadi ng, degree of

treatment and | evel of biomass or suspended solids concentration to be maintained in

the aeration basin (MSS). Aeration equipnent shall be designed to nmeet the oxygen

demands of the activated sludge process and provide adequate mixing to rapidly nmx th

influent with the reactor contents and maintain the reactor biomass (MSS) in uniform

and conpl ete suspensi on.

1. When the applied wastewater contains a substantial portion of industrial

wastes which have characteristics significantly different from donesti c wastes,

then experinmentally derived data shall be subnmitted to support the proposed

oxygen requirenents for the process. Calculations shall be subnmitted to justify

the oxygen requirenents and the equi pnent capacity.

2. The oxygen requirenents for donmestic waste shall be a mininmmof 1.2

pounds of oxygen per pound of applied BOD5 for the extended aeration process and

a mninmumof 1.1 pounds of oxygen per pound of applied BOD5 for other processes

listed in Table 5. In addition, oxygen requirements for nitrification of

ammoni um ni trogen shall be a m ni num of 4.6 pounds of oxygen per pound of applied

ammoni um nitrogen for the extended aeration process, and for other processes,

unl ess the proposed operation procedures will preclude nitrification by enploying

a | ow sl udge age (MCRT).

3.  The oxygen shall be supplied at a rate which can nmaintain a mninmm

aeration basin dissolved oxygen concentration under critical environnental

conditions (i.e. tenperature, pressure) of: two (2.0) ng/l at average design

organic |loading, or one (1.0) ng/l at peak design organic |oading, whichever is

greater.
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4. The peak organic loading rate shall be the maximum organic | oading

applied to the aeration basin during a six hour period. Wen influent data is

not available or for new treatnment works, the peak organic |oading rate shall be

two tines the design average daily organic | oading rate.

5. Certified test data shall be obtained for regulatory evaluation prior to

installation, that denpbnstrates the standard clean water oxygen transfer

capabilities of the proposed diffused aeration equi pment for treatnment works wth

a design flow greater than 100,000 gpd and for proposed nechanical aeration

equi pnent for all treatnent works. The test data shall be devel oped using

simlar reactor and aerator configuration, basin depth, aerator depth as

applicable, and air or energy input rates as proposed in the design. The

procedures for conducting the clean water oxygen transfer tests shall be i

accordance with the | atest ASCE Standard for Measurenment of Oxygen Transfer in

Clean Water (see Part 1V of this Chapter).

6. The field oxygen transfer rate shall be calculated fromthe standard

cl ean water oxygen transfer rate using the foll owi ng equation: Equation 1.
OTRf = ( Al pha) ( SOTR) ( Thet al T-20) ) ( Tau* Bet a* Omega* C* 20- C) / C* 20

Wher e:
OTRi - Field oxygen transfer rate estimated for the system operat-

ing under process conditions at a D.O concentration, C

mg/l, and tenperature, T-OC

Al pha - Oxygen transfer correction factor for wastewater = (average

wast ewat er KLA)/ (average cl ean water KLA)

SOTR - Standard Oxygen Transfer Rate for clean water at standard
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Thet a

condi ti ons.

Enpirical tenperature correction factor; wusually taken

I

—
QD
c

|1

O>(-
(7]
—_

as 1.024.

Tenmperature in mixed liquor at design operating condi-

tions, cO.
C'st/C's20

Tabul ar di ssol ved oxygen surface saturation value for clean

Bet a

water at standard barometric pressure of 1.00 atm 100%

relative hum dity, and critical desi gn operating

tenperature, ny/L.

C's20 = Tabular dissolved oxygen surface

saturation valve for clean water at standard baronetric

pressure of 1.00 atm 100% relative humidity, and standard

tenperature of 20°C, ng/L.

Di ssol ved oxygen saturation correction factor for wastewater

Onega

= (dissolved oxygen saturation value for wastewater at

st andard condi tions)/(di ssol ved oxygen saturation value for

clean water at standard conditions).

Pressure correction factor

C*20

Pb/ Ps

Critical design operating baronetric pressure, atm

St andard baronetric pressure of 1.00 atm

Di ssol ved oxygen saturation valve for a given aeration

device at standard baronetric pressure of 1.00 atm and
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standard tenperature of 20°C.

7. A discussion of the Al pha and Beta factors is provided in Part 1V of this

chapter. Further description and discussion of terns are provided in the ASCE

St andard and Annexes for the Measurenment of Oxygen Transfer in Clean Water and

ot her rel ated publications.

8. Wien conventional diffused air equiprment performance data is not

submi tted, then mninmumair supply to neet the oxygen requirenents in ternms of

cubic feet of air per mnute per pound of applied BOD5 to the aeration basin

shall be 1500 CFM|b. per day BODg for the conventional, conplete mx, step

aeration, and contact stabilization processes and 2100 CFMIb. BODg for the

extended aerati on process.

9. Ar supply for mxing requirements shall be 20 to 30 cubic feet per

m nute of air per 1000 cubic feet of aeration basin volume. Air supply volune

requirements shall be increased for aerated channels, punpwells, or other air-use

demands.

10. The air supply blowers shall be provided in nultiple units, so arranged

and in such capacities as to neet the maxi mum air demand with the single |argest

unit out of service. The design shall also provide for varying the volume of air

delivered in proportion to the | oad demand of the treatnment works. Tine clocks

or variable speed drives are acceptable. In addition, positive displacement

bl owers shall be equipped with either multiplespeed pulleys wth sufficient

hor sepower or other nmeans to change the speed fromthe notor drive up t

the

hi ghest speed and capacity. The specified capacity of blowers or air

conpressors, particularly centrifugal blowers, shall take into account that the
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air intake tenperature may reach 40°C (104°F) or higher and the pressure nay be

| ess than nornmal. Air supply intake filters shall be provided in nunbers,

arrangenent and capacities to furnish at all times an air supply sufficiently

free fromdust to prevent clogging of the diffuser system used.

11. The spacing of diffusers in basins or channels shall be in accordance

with the oxygenation requirements through the length of the basin or channel and

should be designed to facilitate adjustments of their spacing without major

revision to airheader piping. The arrangenment of diffusers should also permt

their renoval for inspection, maintenance and replacenent wi thout shutting off

the air supply to other diffusers in the basin or otherw se adversely affecting

treat nent per f or mance.

12. Individual assembly units of diffusers shall be equipped with control

valves, preferably with indicator markings for throttling or for conplete

shut of f . Diffusers in any single assenmbly shall have substantially uniform

pressure | oss.

13. The nmechani sm and drive unit for nmechanical aerators shall be designed

for the expected conditions in the aeration basin in terms of the proven perfor-

mance of the equipment. The aeration equi pment shall be designed to provide the

total projected oxygen requirenents. M ni mum power input shall be 0.5 to 1.3

hor sepower per 1,000 cubic feet of aeration basin volume for mixing. The design

basis for determ ning mechanical mxing requirements shall be subnitted. Due t

the heat loss incurred by surface mixing, consideration shall be given to

protecting treatnment unit operations fromice and freezing effects.

14. Multiple nmechanical aeration unit installations shall be so designed as
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to nmeet the maxinmum air demand with the |argest aeration unit out of service.

The design shall also provide for varying the amount of oxygen transferred in

proportion to the organic |oading. Time clocks, variable speed drives or

vari able aeration basin | evel controls are acceptable. A spare aeration nechani sm

shal | be furnished for single unit installations.

E. Biommss Control. The design of an activated sludge process shall include

met hods for returning settled biomass (secondary sludge) back to the inlet section to

the aeration basin. The mninmum secondary sludge return rate of withdrawal fromthe

secondary clarifier(s) is a function of the concentration of suspended solids in the

aeration basin (mxed liquor) that are contained in the secondary clarifier influent.

In addition, the secondary sludge volunme index (as determi ned by Standard Methods for

t he Exanination of Water and Wastewater) and the length of time that a design depth of

sludge (blanket) is to be retained in the settling basin should be considered when

sel ecting a sludge return rate.

1. The rate of sludge return expressed as a ratio of the average design flow

shal | generally be variable between the limts set forth in Table 5. The rate of

sludge return shall be varied by nmeans of variable speed notors, drives, air

assisted withdrawal, flow control nmethods, or tinmers for such operations.

2. If motor driven sludge return punps are used, the maxi mum return sludge

capacity shall be obtained with the | argest punp out of service. |If air lifts

are used for returning sludge fromeach clarifier basin, no standby unit wll be

required, provided the design of the air lifts are such as to facilitate their

rapid and easy cleaning and if other suitable standby measures are provided.

3. Suction and discharge piping shall be designed to maintain a velocity of
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not less than two feet per second when sludge return facilities are operating at

normal return sludge rates. Sui tabl e devices for observing, sanpling and

controlling secondary sludge return flow fromeach secondary clarifier shall be

provi ded.

4, The design of activated sludge processes shall provide nethods for

controlling the rate at which secondary sludge (waste sludge) is transferred

(waste sludge) to further treatnment. For those treatment works with a capacity of

one (1) M3D or higher, the daily capacity for waste sludge transferal to sludge

handling and treatnment facilities should equal or exceed twenty (20) percent of

the total aerated reactor volume. For treatment works with a design capacity of

less than one (1) MGD, such waste sludge facilities should provide a mninmum

return rate of ten (10) gallons per mnute. Means for observing, sanpling and

controlling waste sludge flow shall be provided.

F. High Purity Oxygen. The follow ng additional requirenents apply to activated

sl udge systems which utilize high purity oxygen for aeration.

1. The design of activated sludge processes utilizing pure oxygen aeration

shal | provide for covered and conpartnmentalized reactors to provide a series of

stages for biological growh. Sanpling ports shall be provided for each

conpartment of the biological reactors. An enclosed air-oxygen exhaust system

shal | be provided to collect and vent the reactor off-gases.

2. Mxing equi prent shall be sufficient to maintain solids in suspension.

Normal 'y, the power input should be 0.5 to 1.3 horsepower per ten (10) cubic feet

of aerator volume. The design basis for determ ning mxing requirenents shall be

submi tted. Provisions shall be included for rapid renoval and/or cleaning of the
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m xers.

3. The high purity oxygen storage and generation facilities and piping shall

be remotely located from areas where flanmabl e or expl osive substances may be

present. Warning signs shall be posted in the area of the oxygen storage and

generation facilities. The covered aeration basins should be equipped wth

expl osi ve at nosphere nonitors and alarms in accordance with applicable state and

federal regulations. An influent hydrocarbon nonitor shall be included at the

headworks to initiate operation of purge air blowers to vent reactor oxygen when

expl osive m xtures could occur.

4. At least two sources of oxygen shall be provided. On-site storage of

oxygen for energencies and peak demands is required. Storage of oxygen shall be

determ ned by engineering analysis of the availability and delivery of oxygen to

the treatnment works site.

G Biomass Support Systems. Modifications to the activated sludge process in

which attached growth supports are located within the aeration basins wll be

consi dered on a case-by-case basis eval uation of performance data and approved through

the provisions of this chapter.

12 VAC 5-581-760. xidation Ditches.

An oxidation ditch process typically enploys an extended aeration type of

activated sludge process with a single channel or nultiple interconnected concentric

channel s used as an aeration basin with a detention volunme of 18 hours or nore at the

design flow rate. However, they may utilize sone batch type operational principles.

A. Design. The geonetry of the channels can vary; however, the oval is the nost

common configuration. Design requirenents involving the use of duplicate oxidation -
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ditches within the flow range of 40,000 gpd to 200,000 gpd shall be determ ned by th

reliability class of the treatment works (Class |, Il or I111), the nutrient renpoval

requirements, and the use of conventional dual final clarifiers. For design flows up

to 100,000 gpd, a single oxidation ditch should be sufficient for secondary treatnent

of discharges to Cass | reliability waters, if provided with external duplex

clarifiers. In Class Il and Class |Il waters, a single oxidation ditch may be

accept abl e for secondary treatnment of flows up to 200,000 gpd. However, for treatnent

works permitted with effluent limits less than secondary or nutrient renoval

requirements, duplicate reactors and clarifiers shall be provided. |In other cases, the

treatment works size and |location may allow for an exception for specific designs.

1. The nultiple concentric channel basin can have any number of intercon-

nected channels. This channel design schene provides sonme process flexibility,

since with minor nodifications it can be changed to other activated sludge

process nodes. Typically, the outer channel (if multiple channels are present)

receives unsettled raw sewage with a BOD5 | oading of |5 pounds per 1,000 cubic

feet of volume or less. Shallow channels are usually four to six feet deep with

45 degree sloping walls. Deep channels have vertical side walls and are normal |y

2. The channels are characteristically lined to prevent erosion and | eakage.

Ditch lining should be constructed of reinforced concrete, asphalt or plastic

li ners. Shal | ow channels with sloped side walls are often constructed of

concrete poured agai nst earth backing and reinforced with wel ded wire nesh. Deep

vertical wall channels require reinforced concrete walls.

3. idation ditches may also be operated in alternating nodes through
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on/off operation of aeration/nixing devices with intermttent changes in flow

rates or direction. Influent wastewater can be diverted through one or nore

nmul tiple reactors in which different operational phases (anoxic, aerobic, etc.)

may occur. Effluent clarification may be acconplished within the reactor or

within a separate clarifier. Automatically controlled weirs regulate flow

direction and alternating operation of aeration/mxing equi pnment controls the

operating node. As with standard continuous flow or batch-type processes, the

design duration of each operating phase is critical to performance reliability.

B. Aeration. Since oxidation ditches are considered a variation of the extended

aeration nodification of the activated sludge process the requirenents set forth in

this chapter are applicable except as foll ows:

1. The mixing system shall be capable of maintaining a mninmmvelocity

t hroughout the oxidation ditch cross-section of 1.0 fps at maxi mum desi gn depth

and solids concentration. For designs utilizing in-channel suspended solids

renoval the mxing system shall provide for all necessary variations in flow

velocity to achi eve adequate separation of suspended solids. Calculations and

certified performance data for the mixing system shall be submitted to

substanti ate the adequacy of the proposed design.

2. Designs based on anoxic operation shall provide mixing and aeration

system capacity for aerobic operation with adequate turn-down capability to

operate in the anoxic node. Flexibility to allow for operation in the anoxic

nmode shoul d be considered for all designs.

3. Designs should provide for variation in the oxygen supply independent of

the m xi ng function.
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4. The outlet fromthe oxidation ditch shall be separated fromthe inlet in

such a manner as to prevent discharging of partially treated effluent.

5. Intra-channel clarifiers may be utilized if conventional settling rates

are nmintained and sludge handling, treatnent and nanagenent provisions are

satisfactorily addressed.

12 VAC 5-581-770. Sequencing Batch Reactors (SBR)

In accordance with the requirements of the Regul ati ons and standards contained in

this chapter, batch operation nodifications of the activated sludge process will be

consi dered as conventional secondary treatnent processes. Adequate performance data

and information from a full scale treatment works of similar design, including the

levels of influent wastewater characteristics that produce hydraulic and organic

loading rates within 25 percent of values used in the proposed design, shall be

secondary | evel .

A.  Design. The design shall neet the applicable |oading requirenents. The

operating cycle normally consists of FILL, REACT, SETTLE, DRAW and |IDLE

sequences with alternating sequences of mxing and aeration on and off.

1. A nmininmumof two basins shall be provided for design flows in excess of

0.1 MAD. The minimum total basin volume shall be equal to the design daily

influent flow volume upstream direct, or off-line storage is necessary to

mnimze influent flow during settling and decanting. Effective scumcollection

and renoval equi pment shall be provided.

2. The design basis for neeting oxygen requirenents shall consider the

variation in liquid |evel depth and the aeration sequence tinme.
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3. The basin depth shall be sufficient to provide optinmum separation of the

settled biomass and the point of effluent withdrawal.

4. Adequate mixing shall be provided to resuspend settled solids at the

start of the FILL sequence and mamintain solids in suspension over the design

liquid vol une range.

5. A high liquid level overflow shall be provided between basins. The

overflow shall be located as far as possible fromthe outlet device and in no

case be closer than ten (10) feet fromthe outlet device.

6. Inlets to each basin shall be |ocated as far as possible fromthe outl et

and in no case be closer than ten (10) feet fromthe outlet.

7. Scum baffles or other suitable arrangenents shall be provided to prevent

scum from being withdrawmm with the effluent.

8. Qutlet facilities shall be designed to prevent resuspension of the

settled solids in the basins. An adjustable flow rate control device shall be

provi ded on each basin outlet.

9. Waste sludge control facilities shall have a rate per day equal to 50

percent of the total basin volune.

10. The FILL and DRAW sequences for an individual basin shall not overlap.

B.  Features. Automatic control valves and sw tches shall be provided for

controlling the operating sequences of each basin. Automatic control valves shall be

capable of nmanual operation. Control sequences shall be adjustable to allow

flexibility in operating tine periods for each sequence. The control system shall

provi de automatic operation of the inlet valve and outlet valve to each basin, the air

supply valve to each basin and the bl owers or nechanical aerators.
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1. The control systemshall provide for automatic operation of downstream

units or equipnment as necessary. The control system should also provide

automatic control of the waste sludge renoval system A spare automatic control

unit shall be provided.

2. A monitoring systemshall be provided which will indicate control system

status and actual valve position of each automatically operated valve. Aso, the

control systemstatus and the actual operational status of both the air supply

system (blowers or nechanical aerators) and sludge renoval system shall be

noni t ored, when equi pped for autonmmtic operation. The nonitoring system shall

include an alarmto indicate a malfunction of the control system
3. Dual punps and air conpressors shall be provided when such facilities

are utilized in conjunction with valve operators. Electrically operated

val ves shall be designed so as to fail only in the open position.

4. A high liquid level alarmfor each basin shall be provided to signal

an alarmcondition prior to reaching the overflow pipe or port.

5. Influent flow and effluent flow neasurenment for the treatnment facility

shall be provided. The extent of the flow neasurenent equiprment shall be in

accordance with this chapter.

6. Disinfection and other downstreamtreatment units shall be sized based on

t he maxi mum desi gn DRAW sequence fl ow rate.

12 VAC 5-581-780. Sewage Stabilization Ponds and Aerated Lagoons.

A, General Design. Basins with surface areas nmany tines |arger than

conventional biological reactors, that utilize relatively low (less than 500 ng/l)

| evel s of biomass, are typically referred at as stabilization ponds (if unaerated) but
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are referred to as facultative | agoons if aerated. This section provides criteria for

achieving final effluent levels of 45 ng/l BOD5 and 45 ng/l, or higher suspended

solids, as pernmitted linits applicable to the geographic allowance for sections of

Virginia. This level of treatment has been established in accordance wth the Federal

requirements for secondary treatment equivalency as achi evable through the use of

stabilization ponds and facultative | agoons. The design informati on contai ned herein

pertaining to features other than biological treatment performance criteria shall apply

to the construction of earthen basins used in the treatment of sewage.

Stabilization ponds or facultative | agoons may be designed to achi eve a higher

degree of treatnment or used as a biological treatnment phase in conjunction wth other

unit processes. Proposed design parameters to achieve other than 45 ny/l BOX®% effl uent

limts shall be thoroughly reviewed with the Division during the prelimnary

engi neering conference. Necessary features for protecting public health and preventing

potential violations of water quality standards shall be addressed in the design

report.

1. The engineering design report shall contain pertinent information on

| ocation, geology, soil conditions, area for expansion, and any other factors

that may affect the feasibility and acceptability of waste stabilization ponds or

aerated |agoons used for sewage treatnment. Specifically, the report shall

contain the foll owing supplenentary field survey data.
a. The location and direction of all residences, conmercial

devel opnent, recreation areas and potable water supplies within one-half

mle of the proposed pond or |agoon site. |If practicable, ponds and | agoons

should be located so that |local prevailing winds will be in the direction
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of uni nhabited areas.

b. Borings or other necessary geophysical analyses required to

determ ne surface and subsurface characteristics of the i mediate area and

their effect on the construction and operation of ponds or |agoons |ocated

on the site.

c. Data denmpnstrating anticipated pernmeability at the el evation of

t he proposed pond or |agoon bottom

d. A description, including maps showi ng el evations and contours, of

the site and adj acent areas suitable for expansion

e. Aclosure plan shall be subrmitted to the Division prior to

i ssuance of an operating permit.

2. The proximity of ponds or |agoons to potable water supplies and other

wat er resources subject to potential contam nation and |ocation in areas

of porous soils and fissured rock formations within the depth directly

affected by the ponds or |agoons shall be reported to avoid area con-

tam nation. Monitoring and nore stringent construction requirements my be

required after consideration of such factors as distance from water

sources, water uses, installation size, |liner design, and wastewater

characteristics. Adequate provisions shall be made to divert storm water

around the ponds or | agoons and ot herw se protect pond enmbanknments.

3. Access control for the inmedi ate area surrounding the ponds or |agoons

shal | be addressed by sufficent neans such as a woven wire fence at |east six

feet high. Vehicle access control shall be provided. Any access gate(s) shall

be provided with | ocks.
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a. Appropriate signs shall be provided along the secured perineter

or fence around the ponds or |agoons to designate the nature of the facility

and advi se agai nst trespassing. The size of the sign and lettering used

shal | be such that it can be easily read by a person with normal vision at a

di stance of 50 feet.

b. Access for nmmintenance equipnent, transporting chlorine

cylinders and inspection shall be provided by an all-weather entrance road.

B.  Loadi ng Design. For stabilization pond design with relatively uniform

organi ¢ and hydraulic |oading, the maxi mum | oading shall be 30 pounds of BOD5 per day

per total surface acreage, neasured at the four (4) foot water depth level. For

stabilization ponds which are not intended to neet federal secondary treatnment

equivalency limtations, but will be used for pretreatnment, higher |oading rates nay be

accept abl e.

1. In no case shall the detention tinme be | ess than 45 days, based on a four
(4) foot operation |evel. For purposes of design, evaporation is to be
considered equal to rainfall. At a mninmum a pond systemshall consist of two

(2) physically separated ponds providing three (3) separate treatment cells. For

treatment works receiving an average design flow of |ess than 0.04 MDD, a m ni mum

of one (1) pond with two (2) treatnment cells nmay be acceptable. Qganic |oading

to the first upstream or primary cells receiving sewage influent shall be a

mexi mum of twice the total design |oading for the system

2. The shape of all cells shall be designed to provide even distribution of

fl ow throughout the system Round or square ponds are acceptable; however,

rectangul ar ponds with high length to width ratios (up to 10:1) are considered
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nost desirable. If round or square ponds are used, appropriate aeration

arrangenents and baffling shall be provided in order to mininze short-

circuiting. Earth dikes shall be rounded at corners to mininize accumul ati ons of

floating materials.

3. Miltiple sections of pond volume or cells designed so as to be capabl e of

recei ving desi gn | oadi ngs under both series and parallel operation are required

for all except small treatment works (one-half acre of pond surface or |ess).

The minimum freeboard shall be two (2) feet above the maxi mum operation depth,

except for treatnment works receiving less than 40,000 gpd. Operation depth

requi renments include:
i. The mninmumoperation depth shall be

0]

two (2) feet, excluding any

sl udge storage section.

0]

ii. The maxinmum operating depth shall be five (5) feet, excluding any

sl udge storage section.

4. For Class | reliability, the treatment works should provide for operation

under winter conditions. The design should include considerations for, but not

limted to, winter storage and supplenmental aeration, to prevent effluent

deterioration during cold weather conditions.

5. Installations provided for intermttent operation at a higher than nornal

loading for a relatively short portion of the year will be individually

considered, taking into account the ability of the volunme of the pond systemto

absorb shock | oads.

6. The pond design shall include provisions for sludge storage. The vol une

of sludge storage should be based on a 20-year design life. The sludge storage
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section should be located in the upstream portion of the primary cells of the

pond system

7. Piping should be provided around the first cell in order to allow for

paral l el operation of the first two upstreamcells i

a pond system

C. Features. Enbanknments and di kes shall be constructed of relatively inper-

vious materials and conpacted sufficiently to forma stable structure. Vegetation

shoul d be renoved fromthe area upon which the enbankment is to be placed. Erbankment

material shall be free of vegetative material and |arge rocks (less than six (6) inches

in length). Top soil relatively free of debris may be used as outer sl|lope cover

mat eri al . Construction details including methods of construction, conpaction details,

i nspection and construction certification shall be included in the design

specifications. Soils used in constructing the side slopes shall either be conpacted

within three percent of the optinmum noisture content to at | east 90% Standard Proctor

Density, or conpacted in accordance with the proper site specific geotechnical

recomendat i ons.

1. The mininmum enbanknent top width should be eight (8) feet to permt

access of mmintenance vehicles. Lesser top widths will be considered for |agoons

designed to serve 200 persons or O. 040 MG or less. The top width nust be

designed to al |l ow adequat e mai nt enance.

2. Quter slopes should not be | ess than three horizontal to one vertical and

the inner slope should not be less than three horizontal to one vertical nor

greater than four (4) horizontal to one (1) vertical.

3. Exposed enbanknments and excavated areas shall be protected against

erosion by suitable seeding, sodding or other nethods. Additional protection for
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enbanknments, such as riprap, may be necessary to protect against wave action and

flood currents. A nmethod shall be specified which will prevent vegetation growh

one foot above and bel ow the operating water |evels.

4. The pond shall be as level as possible at all points. Fi ni shed

el evations shall not be nore than three inches fromthe average elevation on the

bottom The bottom shall be cleared of vegetation and debris. Qganic naterial

thus renmoved shall not be used in the dike core construction.

D.  Liners. A liner shall be provided for all ponds in order to mninze

seepage. Material shall be of acceptable standard to assure uniform placenent and

quality. Standard ASTM procedures or acceptable simlar nethods shall be used for all

tests. Natural soil and enhanced soil (bentonite, cement, etc.) material used as liners

shoul d be capabl e of achieving a maxi mum coefficient of perneability of one tenth of

one mllionth of one centineter each second (x| 0°7 cm sec) or approximately three (3)

centi neters per year or |ess. Following the specified |level of conpaction, liner

material used for the pond's side and bottom shall have a coefficient of perneability

of one mllionth (IxI0° 6) cm sec or |ess. Bentonite, asphalt, and other seal ant

additive materials should be considered to enhance the inperneability of natural soil

i ners.

1. Synthetic liner material shall be selected considering the application

and manufacturer's use recommendations. M nimumrequirenents for generally used

materials are:
i. Plastic film (nonreinforced, covered) - thickness equal or greater

than 0.020 inches.

ii. Plastic film (nonreinforced, noncovered) - thickness equal or
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greater than 0.050 inch.

iii. Asphalt panels (covered)- thickness equal to or greater than

0. 25 inch.

iv. Asphalt panels (noncovered) - thickness equal to or greater than

0.50 inch.

2. Construction should be planned and inplenmented to assure liner integrity

t hroughout the coverage area for the design life of the liner. The design

specifications shall include details of construction, i nspection, and

certification. Services of qualified soil scientists, manufacturer mteri al

certification and inspection, and other qualified nmeans of assuring proper

material installation should be used. The liner substrate should be free of

organic material, graded, rolled and be level and smooth in nature. The

preparation of a stable and adequately snooth substrate is inportant for liner

install ation.

3. Natural soil or enhanced soil liners shall be conpacted at or up to 4%

above optimum noi sture content to at | east 95% Standard Proctor Density (or 90%

Modi fied Proctor Density) throughout the bottom and side coverage area. Soil

liners shall not contain rock fragnents greater than two (2) inches in the

| ongest dimension and shall have a conpacted thickness of at |east twelve (I2)

i nches. Soil layers shall be applied in nmultiple conpacted lifts of six (6)

i nches or |ess.

4. Soil enhancers (bentonite, cenent, hot asphalt) used to inprove soil

i npernmeability can be used to reduce the required liner thickness. Although

t hi ckness may be reduced with inproved inpernmeability, a nininumthickness of two
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(2) inches shall be provided. The enhanced soil liner soil matrix should be

screened and free of stones greater than three quarters (3/4)inches in the

| ongest di mension. Reduced thickness enhanced soil liners should be covered wth
a six (6)inch conpacted protective soil layer. Al layers should be applied in
lifts of 6 inches or less. Presence of smaller gravel will assist in erosion

protection.

5. Synthetic liners shall be constructed in accordance with the manufac-

turer's applicable instructions for liner usage. GCenerally, these liners shoul d

be covered by a protective layer of soil to prevent surface damage and deterio-

ration. The liner shall be top anchored with a m ni mum berm set back and anchor

depth of |8 inches. Unless the manufacturer specifies otherwi se, all seans

should be perpendicular to the slope with the overlap in the down slope

direction. The pond should be subsurface drained or the liner vented to protect

agai nst damage due to gas accunul ation under the |liner. Special care and design

will be required to assure a tight seal around inlet and outlet structures. Pads
will be required in areas of aerator action and other sources of high velocity
flow.

a. |f nmechanical equiprment may result in damage to liner, then a

protective layer of soil or other material shall be provided.

b. The pond bottomliner shall be |ocated at | east two feet above

the seasonal high water table.

E. Hydraulics. The influent line to the pond system shall conformto acceptable

material requirements of this chapter. A manhole shall be installed at the termnus of

the influent sewer line, preceding the pond system and shall be located as close to
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the di ke as topography pernmits. |Its invert shall be at |east six (6)inches above the

mexi mum operating level of the initial upstream pond to provide sufficient hydraulic

head without surcharging the manhole. The influent line to the initial upstream pond

shall slope uniformy to the inner toe of the sloping enbanknment. A bend nay be used

where the influent |ine changes direction at the inner toe of the di ke enbankment and

pond bottom

The sewer upstream fromthe manhol e should not be surcharged unless the neans to

o

routinely flush the influent pipeline is provided. If sewage is discharged to the pon

systemthrough a force main(s), an antisiphoning device shall be provided on the force

mai n.

1. Influent and effluent piping shall be |ocated as far apart as possible

along the flow path to mnimze short-circuiting within the pond.

a. The influent line to each pond should be |ocated approximately

at the center of the influent area provided to uniformy distribute influent

flow Influent lines or interconnecting piping to downstream or secondary

cells of nultiple cells in the pond system that are operated in series, nay

consi st of pipes through the separating dikes.

b. Influent mixing or dispersion shall be provided for ponds having

two (2) acres or nore of water surface area. Al gravity lines shall

di scharge horizontally above an erosion resistant surface. Force nmains shall

di scharge vertically upward and shall be subnmerged at |east two (2) feet

when operating at the three (3) feet depth. Velocity in the force main at

normal punping rate nust be sufficient to prevent deposit of grit in the

force main.
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c. A concrete-lined pad with a mininum size of four (4) feet

square or a surface with equival ent resistance shoul d be provided to prevent

erosion at the influent point of discharge to the pond.

2. The outlet structure shall be placed on the horizontal pond floor

adj acent to the inner toe of dike enbankment. A permanent type wal kway fromtop

of dike to top of outlet structure for access shall be provided. The outlet

structure shall consist of a well or box equipped with multiple-val ved pond draw

off lines. An adjustable drawoff device is also acceptable. The outl et

structure shall be designed such that the |iquid | evel of the pond can be varied

froma three (3) foot depth t

a five (5) foot depth in increments of one-half

(O.5) feet or less. Wthdrawal points shall be spaced so that effluent can be

withdrawn from depths of O 75 feet to 2.0 feet below pond water surface,

irrespective of the pond depth. The |owest draw-off lines shall be twelve (12)

i nches off the bottomto control eroding velocities and avoid pick-up of bottom

deposits. The overflow from the pond shall be taken near but bel ow the water

surface. The structure shall also have provisions for draining the pond. A

| ocki ng device shall be provided to prevent unauthorized access to |evel control

facilities. An unvalved overflow placed six (6) inches above the maximum water

| evel shall be provided.

3. Interconnecting piping for multiple pond installations operated in series

shoul d be valved or provided with other arrangements to regulate flow between

structures and permt flexible depth control. Interconnecting piping and outlets

shall be of materials neeting the requirenents of this chapter.

12 VAC 5-581-790. Aerated Lagoons.
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Low intensity aerated basins containing relatively low levels (less than 500

ng/l) of biomass are also known as aerated | agoons. The designed construction details

of aerated | agoons are often sinmliar to stabilization ponds. However, the aerated

lagoon liquid depth shall be sufficient to provide for wuniform distribution of

di ssol ved oxygen in the design range of six (6) feet to fifteen (15) feet.

A. Design. Not |less than two physically separated basins providing a nini numof

three (3) treatment cells shall be used to provide the detention time and basin vol ure

required by the |agoon system design. For treatnment works |less than O O4 M3, one

basin with two treatment cells may be acceptable. The basins shall be designed to

recei ve established | oadings for both parallel and series operation. The air diffusion

equi pnent shal |l be capabl e of mmintaining sufficient mxing and oxygen concentration in

the aerated volume under maxi mum seasonal demand conditions. Consideration should be

given to fixed or floating-type in-pond baffle walls with carefully placed openings, to

mnimze short circuiting effects and to maximize flow path I ength. Deep ponds with

dept hs exceeding ten (10) feet shall be provided with baffling to ensure adequate flow

distribution and proper detention.

1. Detention time is dependent on many variables including type of waste,

tenperature, effective volunme and nutrient bal ance. For a typical sewage

influent strength of 300 ng/l or less of BOD5 or TSS, the |agoon system design

shall require total detention tinmes in the range of 20 days. |In addition to

adequate volume to achieve the desired detention time, the design for primry

| agoons shall include a mininmumof ten (10) percent additional volune for sludge

st or age.

2. The initial upstream primary cell receiving influent flow shall contain
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a mnimm of one third of the total systemvolume. For small treatment works

(design flow of 0.04 MGD or less) the primary cell shall contain at |east one

hal f of the total design volume.

3. Design requirements, as with detention tinme, nmay be dependent on many

variables. Generally, mixing energy to maintain adequate solids suspension will

be the linmting factor. All aerated |agoon systens shall be designed to maintain

a normal di ssol ved oxygen concentration of two (2) ng/l throughout the system

M ni num aeration requirements shall be based on established mass transfer nodel s

considering the treatnent variables involved. Aeration equiprment shall be

capable of transferring two (2) pounds of oxygen per pound of BODXb applied to th

basin. Calculations shall be submitted to justify equipment and aeration pat-

terns.

4. The influent to a |agoon shall discharge into a highly turbulent area, if

applicable, to facilitate mxing effects. Baffles and pipe diffusers shall be

considered for provision of uniform distribution of flow into basins with a

surface area of ten (10) acres or nore. All systems shall be designed with

piping flexibilities to permt isolation of any cell wthout affecting the

transfer and discharge capabilities of the total system In addition, the

primary cells in the systemshall be provided. Screening shall be provided on

influent lines to prevent damage to mechanical surface aerators.

5. The outlet structure shall be |ocated i

a qui escent zone, at such a

depth and at the nost renote |ocation possible with respect to the basininlet,

so as to mininize suspended solids carryover and nmaxinize basin detention. The
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outlet structure shall provide for withdrawal at controlled rates for nultiple

depth levels, such that the liquid |level in the basin can be drained and can be

varied in an easily accessible manner. A minimum of three (3) increnental

wi t hdrawal el evations should be provided, including the mninmm and maxi mum

operating depths.

6. Provisions shall be nmade to allow final solids settling prior to

di scharge. This provision should be made through the use of either a final

settling basin or by providing an adequate qui escent zone toward the end of the

final treatment cell. If a final settling basin is used, it shall provide a

mnimum of |.5 hours settling tinme and conform to applicable requirements

specified in this chapter.

7. It may be desirable to provide for concrete or soil cenment stabilization
of bottoms, walls and embankments. However, they will not be required initially
unl ess experience dictates their necessity. Adequat e concrete pads shall be

provi ded under mechanical surface aerators to prevent bottom scour. For surface

aeration, earthen enbanknment walls one foot above and one foot bel ow t he nornal

water level nust be riprapped or stabilized with other suitable material to

prevent erosion by wave action.

B. Mechanical Aeration. Not |less than two (2) aeration units shall be used to

provide the horsepower required. Aerators shall be |ocated such that their circles of

i nfluence touch. The circle of influence is that area in which return velocity is

greater than 0.15 feet per second as indicated by certified data. W thout supporting

data the follow ng may be used as a guide:

Nanmepl at e Hor sepower Radi us in feet
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5 35

| 0- 25 50

40- 60 50-1 00
75 60-100
| 00 | 00

1. The horsepower shall be sufficient to provide the oxygen required for

BOD5 satisfaction and mixing. 1n no case shall the horsepower be | ess than ten

(10) horsepower per million gallons of basin volune.

A sufficient number of aerators shall be provided so that a design |evel

of dissolved oxygen within a particular cell shall be mintained with the |argest

capacity aerator in that cell out of service. |Installation of the backup aerator

shoul d not be required, provided that it can be placed into service prior t

a

detrinmental decrease in dissolved oxygen |evels.

2. Floating surface aerators should be anchored in at |least three and

preferably four directions. Interconnection of floating aerators is di scouraged.

Fl exi bl e cables are preferred over rigid ones.

3. Surface aerators should be designed to prevent icing. Consideration

shoul d be given to the installation of splash plates for control of msting. For

pl atform mounted aerators, the platform | egs should be spaced at a sufficient

distance from the aerator to mininize the effect of ice build-up caused by

spl ashi ng.

a. Aerator design should provide for periodic and major maintenance and

repairs and shall provide for renoval of the aerators for replacement if

necessary.
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b. Provisions shall be nmade for independent operation of each aerator by

on/off switches, tine clocks, etc.

C. Diffused Aeration. The design for conpressed air volunme requirenments

shall include the basin aeration requirements together with air used in other

channel's, punps, or other air-use demands. The air diffusion equipnent shall be

capabl e of mmintaining sufficient mxing and oxygen concentration in the aerated

vol ume under maxi mrum seasonal dermand conditions. Provisions shall be nmade for

removal of deposits for unclogging of air diffuser openings. Consi derati on

shoul d be given to mnimzing the points of access necessary for cleaning.

1. The specified capacity of blowers or air conpressors, (particularly

centrifugal blowers), shall take into account that the air intake tenperature nay

reach 400C (I040F) or higher and the pressure may be less than normal. Air

filters shall be provided in nunmbers, arrangenment, and capacities to furnish at

all times an air supply sufficiently free from dust to protect equipment and

prevent clogging of the diffuser system used.

2. The blowers shall be provided in nultiple units, so arranged and in such

capacities as to neet the maxi mumair demand with the single largest unit out of

service. The design shall also provide for varying the volunme of air delivered

in proportion to the design |load for individual cells of the | agoon system

3. Calculations shall be provided to verify that blower pressure is

sufficient to dewater the diffuser |lines at saturation conditions under normal

operating depths.

4. Diffusers shall be arranged in each basin to provide tapered aeration

with maxi mum intensity near the inlet. The spacing of diffusers shall be in
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accordance with the oxygenation requirenents of the total process, i.e, the

organic loading in each cell. Diffuser spacing should be designed to facilitate

adj ustments without nmmjor revision to air header piping. The arrangenent of

diffusers should also permit their renoval for inspection, naintenance, and

repl acement without conpletely dewatering the basin and without shutting off the

air supply to other diffusers in the basin.

5. Individual assenmbly units of diffusers shall be equipped with control

val ves, preferably with indicator markings for throttling or for conplete shut-

off. Provisions nust be made for subsequent air flow or pressure neasurenents

and necessary air flow adjustnments. Diffusers in any single assenbly shall have

substantially uniform pressure | oss.
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ARTI CLE 7.

EFFLUENT POLI SHI NG AND DI SI NFECTI ON PROCESSES.

12 VAC 5-581-800. Disinfection.

12 VAC 5-581-810. Chlorination.

12 VAC 5-581-820. Bronochlorination.

12 VAC 5-581-830. Utraviolet Light Irradiation (UV).

12 VAC 5-581-840. (Ozonati on.

12 VAC 5-581-850. O her Disinfection Methods.

12 VAC 5-581-860. Dechlorinati on.

12 VAC 5-581-870. Polishing Ponds.

12 VAC 5-581-880. Postaeration.

12 VAC 5-581-800. Disinfection.

Di si nfection processes are designed to inactivate actual or potenti al

pat hogeni ¢ microorgani sms present in treated sewage effluents. D sinfection of treated

sewage effluents shall be provided to prevent the occurrence of public health hazards

in either receiving streans, land treatnent sites, or reuse applications from
wast ewat er effluents. Di sinfection shall be acconplished in a manner that neets
standards for indicator mcroorgani sns but does not result in a violation of toxicity
st andar ds.

A. Policy. The need for disinfection of a sewage treatment works effluent is

primarily based on standards for either the receiving waters and the | and application

site or public exposure to reuse as determ ned by the follow ng requirenents:
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1. Discharges |located within 15 nmiles upstreamor one tidal cycle

downstream of a water supply intake shall be disinfected at all tines.

2. Wen sewage discharges are pernmitted to or within five mles

upstream of shellfish waters, they shall be disinfected at all tinmes.

3. Discharges located in all other waters shall be disinfected at

all tinmes unless it can be denonstrated, through the use of a Site

Specific Beneficial Use-Attainability Analysis of the recreational and other

beneficial seasonal uses of the receiving stream that disinfection is not needed

t hroughout the year, or on a seasonal basis, to protect those uses.

4. Discharges for |land treatment or reuse purposes shall be disinfected as

necessary to protect the public health. The public shall not be directly exposed to

treated effl uent.

B. Toxicity Reduction. The need for reducing the effect of toxicity from

wast ewat er effluents is based on the characteristics of the discharge and receiving

streamand is established at the tine of the permt or certificate issuance. Were the

need is established, dechlorination or alternate disinfection nethods shall be

provi ded.

12 VAC 5-581-810. Chl ori nation.

Di si nfection can be acconplished through the controlled application of

chlorine conpounds to treated sewage to acconplish a sufficient dose, or contact

exposure level, over a sufficient period of time, to achieve conpliance with the

i ndi cat or mnicroorgani sm standard.

A.  Chermical. Conventional types of chlorine compounds (chemical)

i ncl ude:
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1. Chlorine gas is a greenish-yellow gas with a density greater than the

density of air at roomtenperature and pressure. Wen conpressed to pressures

greater than its vapor pressure, chlorine gas condenses into a clear anber

liquid.

2. Dry chlorine, liquid or gaseous, contains no nore than 150 ppm

of water (by weight). Unless otherw se indicated the word "chlorine," wherever

used in this section, refers to dry chlorine.

|

A chlorine solution i

a mixture of chlorine and water.

4. A hypochlorite solution is a mixture of either sodiumor calcium

hypochl orite and water.

5. A hypochlorite tablet i

a solid forrmulation of a hypochlorite conpound

B. Design. Chlorination feed equi pment capacity shall be based on the degree of

treatment, flow variations, and other uses in the treatment processes. For

disinfection, the capacity shall be adequate to produce the residual requiredinth

certificate or permt issued, in the effluent, after the required contact period.

Conventional chlorination should be designed to provide a Total Residual Chlorine (TRQ

level of up to 1.5 ng/l following a design contact period of 30 minutes or nore.

Chl orination should be considered for the control of odors and sludge bul ki ng.

1. For normal domestic sewage the dosing capacities |listed in Table

7 are recomrended:

TABLE 7: M N MUM DESI GN CHLORI NE DOSAGES

DOSAGE (Based On

EFFLUENT BOD/ SS CONCENTRATI ON Maxi mum Dai |y Fl ow)
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be provided which will

ensure adequate disinfection with any essenti al

equi pment of the unit operation

out of service for nmintenance or repairs. An adequate inventory of parts
subject to wear and breakage shall be mintained at all tines. An automatic
changeover systemshall be provided for either: i. treatment works wth a design

flow of 1.0 MGD or greater, or ii.

di scharges to critical

wat ers, unless the

treatment works are manned 24 hours per day.

Wher e sever al

cylinders are needed

to feed sufficient chlorine,

separate connections shall

be provided for the

duplicate gas supplies.

3. A sufficient supply of water shall

be available for

operating the

chlorinators. \here a booster

punp is required,

dupl i cate punpi ng equi pnent

shal |l be provided, except for

di scharges to critical

waters, in which case

duplicate punps shall be installed. Were

an onsite well

is used for operating

the chlorinators, an adequate back-up shall

be provided to ensure continuous

di si nfecti on.

When connection is made from donmestic water supplies,

equi pnent

for backfl ow prevention shall be installed.

Pressure gauges shall

be provided

on chlorinator water supply lines.
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4. Equi prent for neasuring the amount of chlorine used shall be

provided. Were chlorine gas cylinders are used, scales shall be provided for

wei ghing the cylinders. Scales should be manufactured with a material whichis

resistant to corrosion by chlorine. Adequate means for supporting the cylinders

on the scales shall be provided. At large treatnment works, multiple scales of

the indicating and recording type are recommended. The recessing of scales is

reconmended to aid in changing of cylinders if hoists are not provided. Were

mani f ol di ng of several cylinders will be required to feed sufficient chlorine,

consideration shall be given to the installation of evaporators.

C. Dose Control. The introduction of chlorine conmpounds (chemical) at

a controlled feed rate i

a critical area of disinfection system design.

1. Manual control is the sinplest strategy for controlling the

chemi cal feed rate. CGenerally the feed rate will be constant with mnor

adj ust nents made by the operator. This nethod is normally utilized at smaller

treatnment facilities.

2. Flow proportioning control in which the chemical feed rate is

paced in proportion to the effluent flowate by appropriate equipnment is

typically used at treatment works receiving nore than 0.1 ngd influent flow

3. Residual control where the pacing of the chemical feed rate is based on

residual analysis of a chem cal conpound or oxidation - reduction potential in

the sanple streamis often used in disinfection design.

4. Conpound | oop control involves a systemw th interlocking controls which

conbi nes the regul ati on of chemical feed by flow proportioning, wth subsequent
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adj ust ment of the flow proportion dosage in reference to the chenical conpound

residual . This systemis used at treatment works receiving nore than 1.0 ngd of

i nfluent flow.

5. Solution-feed vacuumtype chlorinators are generally preferred for gas

chlorination. Positive displacenent type feeders are preferred for hypochlorite

solution. Tablet chlorinators may be considered on a case-by-case basis for

design flows up to 50,000 gpd.

6. The control systemrequirements for chlorine feed shall be in

accordance with Table 8 as foll ows:

TABLE 8:  CHLORI NE DOSAGE CONTROL SYSTEMS

Desi gn Fl ow
MGD Type of Control System Recommended
<0. 04 Manual Contr ol
0.04 to 5.0 Fl ow Proportioning (1)
1.0 to 5.0 Conmpound Loop (2)
5.0 or greater Conpound Loop
Note:

(1) Manual, or residual control, may be allowed for flows up to five(5) MD

if equalization of flow prior to disinfection is provided, or allowed for

unequal i zed flows up to one(1l) MGD, when the discharge is not to critical

wat ers. Flow proportioning control may be allowed for discharges up to five

(5) MGD to other than critical waters.

(2) Required for discharges to critical waters and when dechlorination is

necessary to neet effluent requirements for meximum chlorine residuals (TRQ
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of 0.5 ng/l or |ess.

D. Dose application. The applied chlorine conpound shall be uniformy

mxed with the influent to the contact basin. The flow shall be retained within the

contact basin for the tine period necessary to achieve the design dose.

1. Provisions for mixing shall be made to ensure uniform m xi ng of

the chlorine solution or chenmical with the wastewater flow near the point of

application prior to and without interfering with the design contact period.

This may be acconplished by either the use of turbulent flow reginme or a

mechani cal mixer. A nean velocity gradient (G value of 500 to 1000 per second

(Sec'l) is reconmended. The engineer shall provide calculations to justify

adequate m xi ng.

2. A minimum contact period of 30 minutes at average daily flow or 20

mnutes at maxinmum daily flow shall be provided within basins or channels

i medi ately following the application of chlorine. A mninmumcontact period of

60 minutes at average daily flow or 30 minutes at the maxinumdaily flow shall be

required for treatnment works that are not continuously manned and that discharge

to shellfish waters as defined in the |latest edition of the State Water Quality

Standards (9 VAC 25-260-10 et. sg.). The contact period shall be based on

whi chever criterion is nmore stringent.

3. A chlorine contact tank is a basin specifically designed to retain

chlorinated effluent for the design contact periods follow ng the application of

chlorine. Continuous disinfection shall be provided. The design shall provide

continuous chlorination while the chlorine contact tank(s) is dewatered for

cl eani ng. Multiple basins will be required when nechani cal sludge collection
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equi pment is utilized in the contact tanks. For all treatnment works with a

design flow of 40,000 gpd or greater, multiple tanks shall be provided unless

ot her provisions are made to prevent discharge of nondisinfected effluent. The

contact tanks shall be designed to provide plug flow type hydraulics, wth

baffling provided to achieve a flow path Iength to flow path width ratio of at

least 20 to 1 and a basin depth to basin width ratio of approximtely 1.0.

E. Features. Disinfection piping systems shall be well supported, adequately

sloped to allow drainage, and protected from nmechani cal damage. Suitable allowance

shal | be provided for pipe expansion due to changes in tenperature. 1t is recomended

that joints in chlorine piping be flanged or wel ded.

1. Piping materials shall be suitable for use with chlorine gas and/or
solution, in conformance with the latest standards of the Chlorine
Institute.

2. Were adequate superheat is not provided by a evaporator, condensation

shoul d be prevented by reducing the pressure with a pressure reducing val ve.

3. Were odor control is acconplished by prechlorination, solution piping

shall be arranged such that the necessary chlorine application can be

acconpl i shed.

4. Any building which houses chlorine equiprment or containers shall be

designed and constructed to protect all elements of the chlorine systemfrom

fire hazards in accordance with applicable codes and regul ations. I'f

flammable materials are stored or processed in the same building wth

chlorination equi pment other than that utilizing hypochlorite solutions, a

fire wall shall be erected to separate the two (2) areas. |f gas chlorina-
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tion equi pment and chlorine cylinders are to be in a building used for other

purposes, a gas-tight partition shall separate this room from any other

portion of the building. Doors to this roomshall open only to the outside

of the building and shall be equi pped with panic hardware. Such roons shall

be at ground |evel and should permit easy access to all equipnent. The

storage area should be separated fromthe feed area. At |east two neans of

exit should be provided from each separate room or building in which

chlorine, other than hypochlorite, is stored, handled, or used. Al exit

doors shall open outward or roll-upward. A clear-glass, gas-tight w ndow

should be installed in an exterior door or interior wall of the chlorinator

roomto permit the chlorinator to be viewed without entering the room

5. Chlorinator rooms shall be provided with a nmeans of heating so

that a tenperature of at |east 159C(609F) can be mamintained. The roomshall also

be protected fromexcess heat. Forced, nechanical ventilation which wll provide

one conplete air change per mnute shall be installed in all chlorine feed roons

and roons where chlorine cylinders are stored. The entrance to the air exhaust

duct fromthe roomshall be near the floor and the point of discharge shall be so

| ocated as not to contaminate the air inlet to any building or inhabited areas.

The air inlet shall be so located as to provide cross ventilation with air at

such a tenperature that will not adversely affect the chlorination equipnent.

The vent hose shall run without traps fromthe chlorinator and shall discharge t

t he outside atnosphere above grade.

6. The controls for the fans and lights shall be such that they

can autommtically operate when the door is opened if a renpote disconnect or
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override switch is provided in an identifiable, safe, renote |ocation and they

can al so be manual |y operated fromthe outside without opening the door.

F. Safety. Respiratory protection procedures and equi pment in

conpliance with VOSH and other applicable standards (National Institute for

Occupational Safety and Health (NIOSH)/M ne Safety and Health Adm nistrati on (NMSHA))

shoul d be avail abl e where chlorine gas is handl ed, and should be stored at a conveni ent

| ocation, but not inside any room where chlorine is used or stored. For treatnment

wor ks designed for 1 MG or greater, it i

reconmended that at |east two (2) conplete

sets be provided.

1. Instructions for using the equi pment shall be posted. The use

of conpressed air or oxygen, with at |least a 30-minute capacity, as conpatible

with such units used by fire departments (responsible for the treatnent works) is

reconmended in accordance with applicable |ocal, state, and federal standards.

2. A bottle of approximtely 50 percent anmmoni um hydroxi de sol ution

shal |l be avail able for detecting chlorine | eaks. Where 150 pound cylinders, ton

containers, or tank cars are used, a proper |eak repair kit (as the type approved

by the Chlorine Institute) shall be provided.

3. Consideration should be given to the provision of chlorine gas

cont ai nnent scrubber system with caustic soda solution reaction tanks for

absorbing the contents of |eaking ton containers where such containers are in

use.

4. For treatment works designed for a one (1) MG or greater

average influent flow, automatic gas detection and rel ated al armequi pnent shoul d

be provided in accordance with VOSH and other applicable requirements.
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G. Mnitoring. Facilities shall be included for collecting a sanple

following the contact period to deternmine the effectiveness of the disinfection nethod.

1. Equi prent shall be provided for nmeasuring chlorine residual in

accordance with EPA approved net hods.

2. For discharges to critical waters, equipnent/services shall be

provided for nonitoring the level of indicator nicroorganisnms for pathogenic

organisms, in accordance with EPA approved nethods, in order to verify the

di si nfection efficiency.

3. Requests to establish a chlorine (TRC) reduction program for maintaining

a TRC below one (1.0) ng/l in the chlorine contact effluent, shall be eval uated based

on submi ssion of at | east one year of adequate monitoring results conparing TRC val ues

and correspondi ng indicator nmicroorganismresults.

12 VAC 5-581-820. Bromochlorination.

Di si nfection by bronochlorination is acconplished with brom ne chloride

(Brdl) in a manner similar to chlorine disinfection. Bromine chloride is an

equi librium m xture of bronmine and chlorine in both the gas and liquid states. The

chemical is highly soluble in water and hydrolyzes to hypobromus (HOBr) and

hydrochloric (HCL) acids. Due to the rapid decay of bromine chloride in wastewater,

generally there will not be any nmeasurable bromine chloride residuals in the final

sewage effluents. Pure bromine chloride is a heavy, fumi ng, dark, red liquid whichis

about 20% di sassoci ated into nmol ecul ar brom ne and chl ori ne.

A. Design. This disinfection process can be considered for treated

effluents with BOD5 and suspended solids concentrations of 30 ng/l or less. Prior

docunent ati on shoul d be furni shed which shows that adequate disinfection of a specific
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sewage effluent can be obtained with this process.

B. Dose Control. Bronochlorination feed equi pent capacity shall be

based on degree of treatnment, flow variations, and other uses in the treatnment

processes. For disinfection, the capacity shall be adequate to produce the control

point residual required in the permt or certificate issued. The dosing capacity of

this process for normal domestic sewage should usually be 80 percent of that

reconmended in the chlorine dosage Table 7.

1. Bronochlorination equi prent and spare parts are essentially the

sanme as simlar requirenments for chlorination.

2. Gas feeder systenms may be used for feed rates | ess than 500

pounds per day. Direct liquid brom ne chloride feed systems should be used for

feed rates greater than 500 pounds per day.

C. Features. Wiere adequate heat is not provided by the vaporizer to

prevent condensation, the use of auxiliary heating and insul ation shall be provided as

necessary.

1. Materials for piping and appurtenances shall be suitable for

handling gas, pure liquid and/or solutions of bromine chloride as appropriate.

2. The required housing shall be the same as for chlorination, as per

VOSH r equi renent s.

3. A evaporator shall be provided for all gas feed systems. The

equi pment shoul d be designed to minimze the tinme out of service for maintenance.

A backup system shall be provided to ensure adequate disinfection for all

di scharges when the vaporizer is out of service for mmintenance. The vaporizer
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system shoul d provi de superheated gas to the inlet of the vacuum operated bronine

chloride feeder.

D. Safety. The requirenment for safety shall be the sanme as for

chlorination and should be in accordance with VOSH requirenents. A physical barrier

shal | be provided for the separation of storage areas if bronmine chloride and chlorine

chem cal supply containers and gas cylinders are |ocated in the sane room

E. Mnitoring. Facilities shall be included for collecting sanples for

bromi ne chloride residual determinations at the five (5) minute contact time control

poi nt and for pathogenic bacterial indicator organism deterninations follow ng the

total contact period. There should be no readily detectable bromine residual within

the final effluent.

1. As bronochlorination equi prent represents new technol ogy and

limted performance data is available for these systenms, an initial period of

i ncreased sanpling frequency and testing requirenents for pathogenic bacterial

i ndicators, such as fecal coliform nmay be required. The required initial

testing program should take place over a period of one year or nore under

reasonabl e operating conditions with a mninmm sanpling frequency of at |east

once per week.

2. Disinfection of secondary or better quality effluent should

consistently maintain a fecal coliform|evel below 200 per 100 mlliliters of

sanpl e volume, or the allowable level contained in the certificate or permt

i ssued, whichever is nmore restrictiyve.

3. Indicator organismtest results should be correlated with other

measurements at the tine of sanpling including: flow rate, effluent suspended
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solids, brom ne dose rate, and residual neasurenents.

12 VAC 5-581-830. Utraviolet Light Irradiation (W).

Di si nfection can be achi eved through exposure of microorganisms to a sufficient

level of UV at the germicidal wavelength for an adequate period of tinme.

A.  Design Paraneters. The following paranmeters are inportant to UV

di si nfecti on design:

1. The absorbance coefficient is a neasure of the UV absorbing

characteristics of the irradiated fluid as neasured by a single beam

spectrophotoneter at 253.7 nanoneters, using both filtered and unfiltered fluid

sanples. The units of this paraneter are absorption units per unit distance from

the UV source.

2. The contact period is the period of tinme that a microorgani smis exposed

to a given intensity and i

a function of the residence tinme distribution

fromtracer tests.

3. The W dose is a function of the product resulting from

mul tiplying the average UV intensity, by the contact period (T) and is expressed

as (microwatts)(seconds)/square centinmeter (UW SQ CM SEC).

4. The dose response is a neasure of the inhibition of cell

replication, and is indicated by the ratio of the nonitored |og counts of an

i ndi cator organismprior to and follow ng exposure t

a given UV dose.

5. The dispersion coefficient (E) is a nmeasure of turbul ent

m xing (square centineters per second) within the fluid passing through an

arrangenent of UV |anps. The value of E established by the RTD vari ance shoul d
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be correlated with the contact tinme necessary to provide the required dose

response.

6. The intensity is an expression of the rate (units of microwatts per

square centinmeter) at which energy is delivered fromthe source into the

surroundi ng |iquid. W intensity will dissipate by dilution and will be

absorbed by the medium as the distance fromthe source increases. The W

intensity provided for disinfection purposes should be approximated on the

basis of the physical properties of the UV | anps, the physical arrangement

of lanps within a flowing liquid stream and the properties of the

wast ewat er ef fl uent (Kab).

7. Lanp assenblies are defined as the arrangenment or grouping of W |anps

occupying the cross-section of a channel or reactor.

8.  Photoreactivation i a process whereby certain organisnms regain the

ability to reproduce upon exposure to secondary |ight.

B. Desi gn Dose. This disinfection process shall only be considered as

conventional when designed to treat effluent with BODg; and suspended solids

concentrations of no nore than 30 ng/l and that consistently maintains a filtered

KAB(Base e) of no nore than 0.4/centineter. The m ni num average design intensity

and dosage provided by each |anp assenbly shall be specified. Conventionally

designed | anp assenblies shall not receive a maxi mum flow in excess of three (3)

MGD unless sufficient operating data is submitted to verify disinfection

performance for similar wastewater flows in excess of three (3) MGD.

1. Conventional UV process design shall provide a mininmum average

dose of 50,000 microwatt-seconds per square centineter after the UV | anps have
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been in operation for 7500 hours or nore unless sufficient information is

provided to denonstrate that the required | evel of disinfection can be obtained

at a | ower dose |evel.

2. WV designs based on dose-response nodels shall be verified by

accept abl e bi oassay test results, and the expected influent |evel of indicator

mi croorgani sms shall be determined to verify the design.

3. Photoreactivation effects should be accounted for by the W

desi gn.

[0 Feat ures. The current configurations acceptable for UV disinfection

equi pment include contact systems with submerged UV |anps enclosed in quartz

t ubes and noncontact systems with UV | anps situated adjacent to the flow surface

or adjacent to teflon-lined tubular channels carrying treated effluent.

Conventional UV disinfection systemdesign shall include, as a mnimm two (2)

separate |anp assenblies with each assenbly capable of providing the | evel of

di sinfection necessary to neet the disinfection standard at average daily flow

If no more than two (2) lanmp assenblies are provided for treatment works

discharging to critical waters, then each assenbly shall be capable of

disinfecting the maxi num daily flow. Upstream screens should be provided for

unfiltered effluent to prevent breakage of quartz tubes by debris. In addition,

these systems should be protected against "shock" hydraulic loads from punp

station fl ows.

LoAs

n

quartz effectively passes the germcidal portion of Iight

emtted by UV | anps, a quartz tube should be used to enclose UV | anps that are

subnmerged in the treated effluent. The quartz tubes shall be watertight and not
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subj ect to breakage under normal usage. As teflon also passes the gernicidal

portion of light emitted by UV lanps, teflon lined channels may al so be used to

separate UV lanps from direct contact with treated effluent. Lanp alignnment

shoul d provide for maxi num contact periods and for reduced opportunity for

bl ockage by debris around the subnmerged |anps. The downstream fluid head shoul d

mai ntain full flowwthin teflon lined channels. The strength needed to prevent

channel deformation in relation to wall thickness should be established by the

designer for these channels. The teflon tubes should normally be supported to

prevent sagging during operation. Provisions should be made for air bleeding of

this system by the operator when necessary.

2. Lanp spacing in channels or reactors should be sufficient to use the

light in the solution rather than absorb it on adjacent |anps and walls.

The | anp spacing should provide for the absorbance of the fluid disinfected.

For good quality secondary effluent (absorbance (Base e) 0.3/cmor |ess)

the spacing between |anps should be no nore than eight (8) cmwth good

m xi ng provided along intensity gradients. The arrangement and nunbers of

lanps included in each assenmbly shall be designed to facilitate proper

mai ntenance. All electrical connections to subnmerged lanps shall be

wat erti ght and designed so as to remain dry during maintenance operations.

3. W lanp specifications should include as minimumthe follow ng or

denonstrat ed equi val ent:
i Availability (at least two (2) manufacturers).

i 90% or nore emtted |ight output at 253.7 nanoneters.

iii. A minimumarc |ength that exceeds |amp | ength.
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iv. Arated output of 120 UWSQ CM or nmore at |.0 nmeter fromthe

source.

vi. Arated operating life in excess of 7500 hours during which tinme

the UV out put exceeds one-half of the rated output.

Vi . The | anps shoul d not produce significant ozone or hydrogen
per oxi de.
vii. Tenperature control should provide for naintaining 1050 to | 200F

surface t enper at ur e.

4. A single ballast should be utilized to provide power to no nore

than two (2) WV lanps. Ballasts may be nmounted side by side in a control box and

shal | be specified or |abeled to indicate their corresponding W lanps. A set of

lights should indicate the on-off status of each lanp and should be visible

Wi t hout opening the control box. The ballasts generate a significant anmount of

—+

heat, and forced-air ventilation or positive cooling of control boxes shall be

provided. The set of ballasts serving each assenbly of UV |anps shall be nounted

in separate (physically separated) arrangements or control boxes. Gontrol boxes

shal | be designed and installed in such a manner that replacenment of individual

bal lasts will not result in discharge of undisinfected effluent.

5. The system of electrical connections shall be designed so as to

m ni m ze mai ntenance problens associated with breakage and noi sture damage. The

electrical systemshall be designed so that routine maintenance can be achi eved

wi thout | oss of disinfection efficiency.

6. WV lanp assenblies shall be so |ocated as to provide conveni ent

access for |anp mmi ntenance and renoval. Provisions shall be made so that |anp
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assenbl i es may be observed and the channel surface physically inspected. Flow

channel s should be entirely accessible for cleaning to renove filmdeposits of

material interfering with UV disinfection.

7. At least one W intensity nmeter within each assenbly of |anps

shal |l be provided to indicate operating conditions. The intensity reading shoul d

be indicated on the control panel for each |anp assenbly. For treatment works

with a design average daily flow of | MG or higher, flow netering shall be
provided and appropriate spectrophotonmetric equipnment shall be provided to
measure the UV absorbance of the wastewater. An elapsed time neter shall be

provided to indicate the total operating time of the UV | anps.

D. Dose Control. For treatment works with a design average daily flow

of 1 MG or nore, W system design should include a control systemto turn appropriate

lanps on or off in order to conserve energy. The reliability of proposed automated

control systenms connected to flow sensors shall be denonstrated through submnission of

accept abl e supporting information. Manual control should be based on diurnal flow

vari ations.

1. A spare W lanp (and quartz tube, if appropriate) shall be

provided as a mininumat all UV installations. The nunber of additional spare

| anps (and quartz tubes if appropriate) provided shall equal the nearest whole

nunber equivalent to |0 percent of the nunber of l[anps required to disinfect the

maxi mum flow rate. Spare ballasts shall also be provided at all W installations

in numbers sufficient to operate the spare |anps.

2. W equi prent design shall provide for routine chenical cleaning

with a proper acid/detergent cleanser. A chemical mix tank, circulation punp and
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upst r eam’ downst r eam connecti ons should be provided. A weak acid such as citric

acid may be utilized for chem cal cleaning of quartz tubes, but a stronger acid

is recommended for nore effective and nore economi cal maintenance. Acid |levels

with flows returned to the treatnment process should be nonitored and controlled

t hrough pH neasurements. A high pressure wash of the quartz tubes or teflon-

i ned channels should be utilized as a followup to chenmical cleaning. The

system desi gn shall provide for direct scrubbing of surfaces and | anp removal for

with time the design should provide for periodic measurements of these val ues.

As continuous nethods of cleaning U |anp and channel surfaces have not been

established as reliable neans of mmintenance, these nethods, including mechani cal

wi pers and ultrasonics, shall not be accepted as sol e mmi ntenance nethods, i.e.,

they may be used together with conventional maintenance nmethods as previously

described in this section.

E. Hydraulics. The distances across light intensity gradients for flow

past UV | anps should be short conpared to the | ength of the chanmbers in the direction

of flow, and neasures should be taken to assure mixing across these gradients, wth

m nimal longitudinal mixing, as neasured by the dispersion coefficient. UV system

design should provide an estimated E value of no nore than 100 square centineters per

second.

1. For lanp assenblies with a dispersion coefficient equal to or

more than 50 square centineters per second the m ni mum contact period shall be

ten (10) seconds, assunming that the flow path length is equivalent to the |inear

di stance that the design dosage is provided. The contact period of the W system
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flow pattern shall be of sufficient duration to provide the design dose response

inrelation to the established E val ue.

2. Al W systems shall be furnished with a means for dewatering as

necessary for cleaning. The depth of irradiated flow shall be controlled as

necessary to neet the disinfection standard at all flow rates.

F. Safety. WV |anps should not be viewed in the ambient air without

proper eye protection as required by VOSH and ot her applicable regulations. A nininm

of one pair of UV protective eye glasses shall be provided. The system design shoul d

prevent exposure of bare skin to UV |anp enissions for durations exceedi ng several

m nutes. Electrical interlocks should be provided to shut off high voltage systens in

accordance with VOSH requirenents and as requested by other |ocal and state standards

when such energi zed connections are exposed and could conme into contact with operators.

G Mnitoring. Facilities shall be included for collecting a sanple

following the contact period prior to discharge, to deternmine the effectiveness of the

di si nfecti on net hod.

1. As nmost WV disinfection equi pment represents new technol ogy and

limted performance data is available for these systenms, an initial period of

i ncreased sanpling frequency and testing requirenents for pathogenic bacterial

i ndicators, such as fecal coliform nmay be required. The required initial

testing program should take place over a period of one year or nore under

reasonabl e operating conditions wth a mninmumsanpling frequency of at |east

once per week.

2. Disinfection of secondary effluent by W irradiation should

consistently nmmintain a fecal coliform |evel below 200 organisms per 100
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mliliters of sanple or the |evel established by the pernmit or certificate

i ssued.

3. Indicator organismtest results should be correlated with other

measurements at the tinme of sanpling, including flowrate, effluent suspended

solids, UV absorbance coefficient, and | anp operating conditions such as total

operating tinme, the nunber in operation, and voltage and intensity.

12 VAC 5-581-840. Ozonati on.

Di si nfection can be achi eved t hrough m croorgani sm exposure t

a

sufficient level of Ozone (O3) in solution for a proper contact period. Ozone is an

unstabl e gas that is produced when oxygen nol ecul es are dissociated into atonic oxygen

whi ch subsequently collides with other oxygen nol ecul es.

A. Paraneters. The follow ng paraneters are inportant factors in the

desi gn of ozonation disinfection:

1. The applied ozone dosage is the mass of ozone fromthe generator

a unit volume of the wastewater to be disinfected.

that is directed t

2. The transferred ozone dosage is the mass of applied ozone that

is dissolved into the wastewater. This dosage depends on the physical

characteristics of the contractor and the residual ozone concentration, whichis

affected by the quality of the wastewater.

3. The dew point is the nmeasure of the relative noisture content of

a gas, specifically the tenperature at which a gas under a precise pressure is

saturated with water.

4. Of-gas is the excess ozone transferred fromthe contact basin

to the surroundi ng at mosphere.
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5. Ozone destruction involves the changing of ozone to a |ess

reactive nmolecule. This occurs naturally because of ozone's inherent

instability. However, deactivation by thermal or catalytic destruction units is

usual |y necessary to reduce excess ozone in the off-gas to acceptable levels for

human heal t h.

6. Dose/Response curve is a mathematical relationship between

coliformdestruction and transferred ozone dosage. A threshold |evel of dosage

may exist that indicates no response until the dosage exceeds that threshold.

B. Design. This process can be considered for disinfection of filtered

secondary effluents. Docunentation of process effectiveness nust be provided for ozone

disinfection of secondary effluents that are not filtered. The transferred ozone

dosage shall exceed the threshold | evel as necessary for adequate disinfection. The

presence of reducing conpounds such as nitrates shall be addressed in the unit

operation design.

1. The contact basin design shall ensure uniform m xi ng of ozone

with the wastewater as well as flow retention equal to or exceeding the design

contact period. Ozone addition shall be staged to provide a uniform ozone

concentration throughout the entire volune of the contact basin. Miltiple staged

contactors which are positively isolated fromeach other are recommended. The

desi gn shall provide continuous disinfection while contact basins are dewatered

for cleaning and shall include provisions for foamcontrol, including adequate

collection space and a renoval mechanism |In addition, the design (flow path

width to length ratio of 20 or nore) shall mininize short-circuiting and optimze

the contact period through the provision of baffles or other approved nethods. A
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m ni rum contact period of ten (10) minutes shall be provided at average daily

flow.

2. Ozone recycling and destruction shall be considered.

i Moi sture and foamrenoval should be considered in the design

of catal yst type destruction units.

ii. The wuse of activated carbon for destruction is not

recomrended.

. A pressure/vacuumrelief valve is required between the destruc-

tion unit and the contact basin to protect the contact basin

from excessive pressure or vacuum

3. Generation and feeding equipnment shall be capable of providing

disinfection, as specified by the issued certificate or pernmt, under

vari abl e operating conditions such as peak flows and ozone demand.

C. Ozone Supply. Ozone production shall be sufficient to disinfect to achieve

effluent disinfection requirenents at the maximum daily wastewater flow. The

applied ozone dose shall produce the design transferred ozone dosage at the

calculated transfer efficiency. Pilot scale tests or developnent of a

dose/ response curve fromthe current |literature shall be provided to establish

the design transferred ozone dose.

1. The ozone generator should produce the design ozone concentration while

operating at 75% or |ess maxi num power to reduce stress on generator

dielectrics and decrease nmi ntenance problenms. Likew se, high voltages and

frequenci es shoul d be avoi ded.

2.  The ozone generator design shall provide for cooling. Watercooled
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systens are recommended. The effectiveness of air cool ed systenms shall be

verified.
3. The feed gas shall be oil-free, particle-free and dry. Pure oxygen
normal |y has these characteristics. |If air feed is used the follow ng shall

be required:

i The feed gas shall be filtered or electrostatically

precipitated so that it does not contain particles greater than

0.4 microns in dianeter.

ii. The feed gas npoisture content shall not be greater than

0.011 grams per cubic nmeter (dew point tenperature of -60°C at

standard pressure).

iii. Desi ccant type dryers shall have a design cycle tine of 12 hours

or nore under maxi mum nmoi sture conditions.

iv. Feed gas dryers shall have a source of purge flowthat is

moni tored and control | ed.

4. Standby ozonation capability shall be provided which will ensure

adequate disinfection with any unit out of operation for maintenance or repairs.

An adequate inventory of parts subject to wear and breakage shall be maintained

at all times.

D. Features. Measurenent equipment and alarnms shall be provided to

ensure proper operation of all system units and continuous disinfection to permt

limts under expected operating conditions. Moni toring should be provided for the

paraneters |isted bel ow

i Inlet tenperature, pressure, flow rate, and noisture
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concentration of generator feed gas.

ii. Qutlet tenperature, pressure, flow rate, and ozone

concentration of generator discharge gas.

iii. Frequency, voltage, wattage, and anperage of generator power

supply.

iv. Inlet flow, and inlet and outlet tenperature of generator

cool i ng water.

V. Ozone concentration in contact basin off-gas.

Vi . Inlet tenperature and flow, and outlet ozone concentration

of destructor gas.

1. Materials shall be suitable for use with ozone. Piping systens

shoul d be as sinple as possible, and specifically selected and manufactured to b

sui table for ozone service with a mnimum nunber of joints. Piping should b

wel | supported and protected agai nst tenperature extrenes.

2. Requirenents for housing shall be the same as for chlorination.

Fl oor space shall be sufficient to provide access for equi pment mai ntenance and

to all ow adequate equi pent ventilation.

E. Safety. Safety requirements shall be the same as for chlorination.

Enpl oyee exposure to ozone in the working environment is limted by VOSH requirenents

and such exposure shoul d not exceed the perm ssible exposure | evel in VOSH regul ation.

Monitoring and purging shall be provided to prevent devel opment of an explosive

at nosphere in the contact basins and other susceptible areas in accordance wth federal

and state standards.

F. Mnitoring. Mnitoring requirenments shall be the same as for
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chl orinati on.

1. Of-gas ozone nmonitoring is recommended for use i

a control

| oop. Residual ozone nonitoring is not reconmended unless its reliability can be

document ed.

2. Mnitoring of the final effluent for a suitable pathogenic

bacterial indicator organism such as fecal coliform shall be required for a

period of at |east one year to ensure disinfection effectiveness.

12 VAC 5-581-850. O her Disinfection Methods.

Desi gn standards for disinfection nmethods not specifically addressed in

this chapter will be established upon evaluation of performance data.

A. Chlorine Dioxide (O O). Chlorine dioxide is characterized as a

yellowgreen to orange gas, its color changing toward red wth increasing

concentration. Upon cooling, it forms a red, highly unstable |iquid which freezes at -

59 C and boils at 11 C. Due to the sensitivity of O, gas to pressure and tenperature

it shall be generated at the l|ocation where it will be used as a disinfectant.

Chlorine dioxide is quite soluble in water, its solubility depending upon tenperature

and pressure. At tenperatures |less than 25 C and 30 nm partial pressure, it is soluble

to the extent of ten (10) grams per liter. Unlike chlorine, ClO, does not react with

water; it is a true dissolved gas.

1. Chlorine dioxide gas is very toxic but, when dissolved, it is stable

and safe to use in water solution. Since concentrated chlorine dioxide gas

is unstable under pressure,chlorine dioxide shall be generated under

controll ed conditions.

2. The generation of chlorine dioxide involves the reaction between
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chlorine and sodiumchlorite:

Co+2Na0O, ----> 2 NaQl + 20 O,

Side reactions that also produce sodiumchlorate (NaCl O3) are also possible in

dilute solutions, especially if the concentration of nolecular chlorine, do, is

| ow. Research has shown that high concentrations of sodium chlorite and

mol ecular chlorine favor the formation of chlorine dioxide. Accordi ngly,

chlorine dioxide generators should be designed and operated to provide these

reaction conditions while mnimzing the ampunt of chlorine gas that is mxed

with the generated C O,.

3. As with chlorine, adequate disinfection with chlorine dioxide is

achi eved by mmintaining a sufficient chlorine dioxide residual after a specific

contact time in order to achieve the desired microbiological quality of the

treated effl uent. All the principles of good chlorination practice, proper

pretreatnment, rapid initial mxing, adequate residual, plug flow contacting,

etc., are also applicable to disinfection with chlorine dioxide.

4. Thus, the required levels of residual GO shall be equival ent

to the residual concentrations that would be required for chlorination of a

specific effluent unless adequate information is subnmtted to the regulatory

agencies verifying that acceptable disinfection can be achieved with a |ower

residual of C O,.

5. Design dosages of A O, applied to treated effluent should be

simlar to the recommended levels for chlorination. The results of linmted

research to date indicate that for certain effluents, |ower dosages of AO, in

conparison to Cl o, may acconplish adequate disinfection. However, all proposals
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specifying design dosages of Cl O below the |levels approved for chlorination,

must provide supporting information based on field neasurenents or |aboratory

studi es acceptable to the regul atory agencies.

6. The introduction of A O shall be in a manner to naxim ze m Xing

with the influent flow to the contact basin while mninmzing vaporization. The

physical contacting with the wastewater. However, chlorine dioxide use should be

optim zed by appropriate selection of application points within the process

schene.

7. Contact periods approved for chlorination shall be directly

applicable to chlorine dioxide contacting unl ess adequate supporting information

is submitted verifying that the use of a particular design contact period can

result in the acceptable | evel of disinfection.

8. Chlorine dioxide disinfection requires maintenance of a residual

t hroughout the contact period. Conventional anperonetric titration systens

should be wused to nonitor chlorine dioxide residuals and, wth sone

modi fi cations, should be used to control the residual and generation of chlorine

di oxi de. Qperator exposure to Cl O shall be minimzed. Adequate ventilation

shall be provided in areas where OO, is generated and where concentrated

m xtures of C O are sanpled and tested. As O to anbient air mxtures

containing ten (10) percent or nore CI O, are potentially explosive and highly

corrosive, provisions shall be nmade to prevent this occurrence.

B. Electrolytic Oxidants. Electrolytic processes produce a mi xed group

of oxidants consisting of ozone, hydrogen peroxide and chlorine constituents. This




VIRGINIA DEPARTMENT OF HEALTH Page 356 of

SEWAGE COLLECTION AND TREATMENT REGULATIONS

process is typically nonitored and controlled by the chlorine residual level in the

wast ewater effluent. Al electrolytic oxidant processes shoul d be eval uated under the

provisions for conventional disinfection of wastewater in accordance with this chapter.

The Division will evaluate the devel opment of these methods of disinfection and the

approval of this process will be handled on a case-by-case basis in accordance with the

provisions of this chapter.

12 VAC 5-581-860 Dechl ori nati on.

Dechlorination is a process which effectively reduces free and conbi ned

chl orine residuals. Sul fur conpounds applied to chlorinated effluents have been

establ i shed as effective dechlorination agents as foll ows:

1. Sulfur Dioxide (SO) is a nonflammble, colorless gas with a

suffocating, pungent odor and a density greater than that of air. It rapidly

dissolves in water to form a weak solution of sulfurous acid (HySO3) which

di ssoci ates to produce sulfite ions (SOq)'Z, whi ch are the active dechl orinating

agents.

2. Sulfite salts used for dechlorination include sodiumsulfite

(NasS0O3), sodiumdisulfite (NaHSO3), and sodium netabisulfite (NapSy05). Sodi um

met abi sulfite is the nost conmmonly used. Sulfite salts are available in dry form

and are nore safely handled than sulfur dioxide. On dissolution in water they

produce the sane active sulfite (SO;)'Z i on.

A.  Usage. Both sulfur dioxide gas and sulfite conmpounds may be

considered for use for dechlorination purposes. However, the use of sulfur dioxide gas

or sodium netabisulfite in accordance with this chapter wll be considered as

conventional technology for dechlorination of flows equal to one (1) ngd or nore.
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1. Sulfur dioxide shall be fed as a gas similar to chlorine gas.

Since sulfur dioxide is nore prone to reliquification, consideration should be

given to heating the sulfur dioxide header. Sul fonator capacity shall be

adequate to dechlorinate the maxi mum chlorine residual anticipated on at |least a

one-to-one basis at maxinumdaily flow rates to neet the effluent requirenents

contained in the issued permt or certificate. Requirements for equiprent type,

standby capability, spare parts, water supply, neasurenent equi pnment, control

equi pnent, and evaporators are the same as for chlorination although the

materials of construction may differ.

2. Sulfite salts may be fed in dry formwith dry chenical feeders

or they can be nmade up as a solution and fed with a di aphragm punp. Wth either

met hod, proper feed controls shall be provided. Equi prent capacity shall be

adequate to dechlorinate the maxi mum chlorine residual anticipated on the basis

of one and one-half (1.5) parts or nmore sulfite salt to one (1) part chlorine.

B. Features. Gas and dry feed equi pment requirenments shall be sinmilar to those

used for chlorination.

1. The dose mixing shall occur follow ng the design chlorine

contact period. Normally, this will require the use of a separate basin desi gned

to thoroughly mix the dechlorinating agent with the contact tank effluent within

a period of approximtely one (1) mnute.

2. As the dechlorination reaction is essentially instantaneous, no further

contact tinme is needed other than that required for mxing.

3. Piping materials shall be suitable for use with the sul fur

chemi cal utilized.
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based

4. Housing for feed equi pment required shall be the same as for
chl orinati on. However, sulfur dioxide feed equi pnent and storage containers

shal | be physically separated by sufficient distance, or by partition barriers,

fromthe chlorination equi prent and storage containers in order to prevent cross

contam nation of feed lines and to satisfy fire codes. Sulfite salts should be

stored in unopened shipping containers until ready for use.

C. Safety. Handling requirenents shall be the sanme as for chlorination,

except for sulfite salts, which are nonhazardous.

D. Monitoring. Mnitoring provisions shall be the same as for chlorination,

except that facilities shall also be provided for securing a sanple after

dechl ori nati on.

E. OQher Methods. Oher neans of dechlorination will be eval uated

on subni ssion of adequate performance data.

1. Ganular activated carbon may be used for dechlorination of high

quality effluents. The dechlorination reaction is dependent on the chemical

state of the chlorine, chlorine concentration, flowrate, physical characteris-

tics of the carbon, and wastewater characteristics. Design considerations are

simlar to those utilized for other wastewater processing unit operations.

2. For small facilities with a design flow | ess than one (1) MGD,

dechlorination may be acconplished through the use of a holding pond such as

effluent polishing pond or a constructed wetl ands.

12 VAC 5-581-870. Polishing Ponds.

On-1ine effluent polishing ponds (OLEPP) can be provided to receive discharges at

| ocations where use of the receiving water requires a degree of performance reliability
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exceeding that provided by the design, operation and nmintenance of the sewage

collection systemand treatnment works. The design and construction of OLEPP's nay be

simliar to that of stabilization ponds.

A, Useage. Al sewage treatment works designed to produce a secondary effluent

quality of 24 ng/l or nmore of BOD or suspended solids that discharge to shellfish

wat ers such that shellfish harvesting restrictions may be inposed, shall be provided

with an OLEPP, or sufficient off-line emergency storage, unless an exenption is granted

by the Conmi ssioner subsequent to a public hearing held to discuss the inpacts of the

di scharge. An OLEPP should be required for all sewage treatment works for which: i.

the design does not either achieve Class | reliability requirements, or is considered

nonconventional in accordance with this chapter, ii. that discharge to critical waters,

or iii. are located where water quality conditions dictate the need for maximum

protection of public health.

1. These effluent polishing ponds may be required for any Qass | reliabil-

ity discharge from treatment works that are not daily attended by opertional

personnel for a mnimum period of 16 hours.

2. Those sewage treatnment works for which sufficient information is provided

to the Division verifying that adequate performance reliability will exist inth

form of continuously available operational staff and supplenental systens and

resources, so that water quality and resources will not be damaged in a manner

that produces socio-econonic |osses, may be granted an exception t t he

requirements for an OLEPP or emergency storage.

3. An OLEPP can be utilized in instances where an additional renoval of BCDb

and suspended solids up t

a maxi mum of three (3) percent is desired fromthe
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effluent of a properly operated and properly | oaded secondary treatnent facility.

4. An OLEPP can be utilized to control residual chlorine through natural

processes such as oxidation and UV light irradiation. The chlorine dosage

applied to the pond influent shall be nonitored and controll ed.

5. A dosure Plan shall be provided in accordance with the regul ations and

standards contained in this chapter, prior to issuance of an operating permt.

6. Effluent froman effluent polishing pond shall be disinfected in accor-

dance with this chapter, unless adequate disinfection can be provided for the

pond influent, so that effluent disinfection is not deemed necessary.
7. Adequate disinfection of a three (3) day capacity effluent- polishing

pond influent may require special consideration such as:

i . A mninmumflow path [ ength-to-width ratio within contact tanks of 40:1.

ii.Expansion of detention volume to 60 minutes residence tinme.

iii.Use of mixing devices for chlorine dosing to replace or suppl ement

standard di ffusers.

B. Design. The actual |iquid depth of facultative polishing ponds shall not be

less than five (5) feet or nore than ten (1O feet. The detention tinme shall not be

| ess than one (1) day nor nore than three (3) days, based on average daily flow.

1. In nost cases, it should be necessary to provide postaeration facilities

following facultative polishing ponds to neet effluent dissolved oxygen

requirements, due to the depletion of oxygen in facultative ponds. I'f

postaeration facilities are not provided, calculations shall be subnitted to show

conti nuous basis. Postaeration shall occur during or follow ng disinfection.
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poi nt

dept h

2. The influent line shall discharge below the |liquidlevel of the pond near

the edge of the pond enbanknment. The influent line shall enter the pond at a

poi nt opposite the effluent structure to prevent short-circuiting and to provide

maxi mum detenti on ti me.

3. The effluent structure can be a single drawoff type with a draw off

|2 to I8 inches below the normal liquid level or a nultiple draw off structure.

|©

Aeration. The selection of aeration equi pment shall be consistent wth the

of the |agoon.

1. The aeration equi pnment shall be sized to provide uniformdissol ved oxygen

concentration throughout the pond. Surface aerators should provide a mnimum

hor sepower capacity of 0.0l hp per 1000 gallons or provide equiprment for which

exi sting performance data has shown it to be sufficient to maintain solids in

suspension and capable of dispersing the required |evel of oxygen uniformy.

Di ffused aeration systems nust be adequately |ocated and sized to provide uniform

oxygen di spersion and maintain solids in suspension.

2. The nunber of surface aerators required shall be determned by the circle

of influence of the aerator. The circle of influence shall enconpass the entire

pond and is defined as the area in which the return velocity is greater than Q15

feet per second as certified by performance data. Wthout supporting data, the

following may be used as a guide.

Nanmepl at e Hor sepower Radi us in feet
5 35
| O 25 50

40- 60 501 0O
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D. Features. For aerated OLEPP's the influent sewer shall discharge near one of

the mechani cal surface aerators. The outlet should be arranged to wthdraw effluent

froma point at or near the surface. In-pond baffling may be considered to inprove

hydraul i cs.

1. A sedinentation zone which has at least |-1/2 hours of design detention

or settling period and a surface |oading not to exceed 700 gal | ons per square

foot per day, shall be provided. Provisions for sludge renoval fromthe GQLEPP, as

necessary, shall be addressed in the final design.

2. Either concrete bottom walls, or enbankment walls, or soils-cement

stabilization of bottom walls and enmbanknments should be evaluated in the final

desi gn. Earthen enbanknment walls one foot above and one foot bel ow the nornmal

water level shall be rip-rapped or stabilized with other suitable material to

prevent erosion fromwave action.

12 VAC 5-581-880. Postaeration.

Post aeration design may involve nechanical aeration, diffused air injection, or

cascade type aeration. O her nethods may be utilized and will be eval uated on a case-

by-case basis by the Division.

A, Mechani cal Aeration. Mul tiple aeration basins for continuous operability

shoul d be provided at all treatment works with a design flow of 40,000 gallons per day

or nore, unless other nmeans of mmintaining an adequate | evel of dissolved oxygen (D.Q)

in the effluent are avail able.

1. The aeration equipnent transfer efficiency shall be determned utilizing
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the manufacturer's certified rating for the particular equipnment being

considered. The transfer efficiency shall be adjusted to reflect anticipated

field conditions of tenperature, atnospheric pressure, initial D.O, and

conposi tion of the wastewater being oxygenated. Wen the detention tinme wthin

the aeration basin exceeds 30 minutes, consideration shall be given to oxygen

requirements resulting from biological activity in the postaeration basin. For

aeration basins equipped with a single nmechanical aeration unit, a mnimmof one

mechani cal aeration unit shall be maintained in storage at the treatment works

site for immediate installation.

2. Aeration basins shall be designed to minimize shortcircuiting of flow and

the occurrence of dead spaces. Vortexing shall be prevented.

B. Diffused Aeration. Miltiple aeration basins shall be provided for continuous

operability of treatnment works having a design flow capacity of 40,000 gallons per day

or greater, except where diffusers may be removed fromthe basin for maintenance.

|. Diffused aeration basins shall be designed to elininate short-circuiting

and the occurrence of dead spaces. For maxi mum efficiencies, sufficient deten-

tion time shall be provided to allow the air bubbles to rise to the surface of

the wastewater prior to discharge fromthe basin.

2. Wen the detention time in the aeration basin exceeds 30 mnutes,

consideration shall be given to the oxygen requirenments resulting from biol ogi cal

activity in the aeration unit.

3. Diffused air aeration systems shall be designed utilizing Fick's Law (the

of oxygen requirenments. Supporting experinmental data shall be included with the
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subm ssion of any proposal for the use of diffusers which are considered

nonconventional . Such proposals will be evaluated on a case-by-case basis by the

Di vi si on.

4. Blower design shall be such that with any single unit out of operation,

t he oxygen requirenments will be provided for maintaining effluent DQ A mni mum

of one standby bl ower shall be stored at treatnment works where single aeration

basins are utilized.

C. Cascade Type. Effluent aeration may be achieved a turbulent liquid-air

interface established by passing the effluent downstream over either a series of

constructed steps, or a rough surface that produces a simlar opportunity for transfer

of dissolved oxygen to the effluent.

|. The follow ng equation shall be used in the design of cascade

type aerators:

"= (G - Ca)/(Cs - Gp)

where: r = Deficit ratio

I

= Di ssol ved oxygen saturation (nmg/l)

Di ssol ved oxygen concentration above the

weir, assumed to be 0.0 ng/l.

S = Di ssol ved oxygen concentration in the
effluent fromthe |ast or preceding step
n = The nunmber of equal size steps
r =1 + (0.11) (ab) (I +0.046 T) (h)

where: T = Water tenperature (

1=
1

= Hei ght of one step (ft)
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a =1.0for effluents (BOD of |5 ng/l or |ess)
= 0.8 for effluents (BOD of |5 ng/l to 30 ng/l)
b =1.0for free fall and |.3 for step weirs

2. The equation for determining the nunmber of steps is dependent upon

equi di stant steps; and, if unequal steps are used, transfer efficiencies nust be

deternined for each separate step.

3. The effluent discharge to a cascade type aerator shall be over a sharp

weir to provide for a thin sheet of wastewater. Consideration shall be givento

prevention of freezing.

4. The final step of the cascade type aerator shall be above normal stream

flow el evation and the cascade aerator shall be protected fromerosion danmage due

to stormwater drainage or flood/ wave action.

5. Wen punping is necessary prior to discharge over the cascade aerator,

nmultiple, variable speed punps nust be provided except when preceded by flow

equal i zati on.
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ARTI CLE 8.

ADVANCED TREATNMENT.

12 VAC 5-581-890. Flow Equalization.

12 VAC 5-581-900. Chemical Treatment.

12 VAC 5-581-910. Chemical Carification.

12 VAC 5-581-920. Filtration.

12 VAC 5-581-890. Flow Equali zation.

Fl ow equal i zation is a unit process whereby the variability of wastewater flows,

in terms of volume and strength, is |essened. Were flow equalization is utilized

within a sewerage system or treatment works to reduce the peak flow conveyed to, or

processed by, the treatnment works, the performance of the treatnment process should be

inproved in relation to the estimated conventional effluent values. The ability of a

treatment works that is provided with flow equalization to nmeet permt or certificate

effluent |imtations shall be evaluated on a case-by-case basis.

A. Useage. Flow equalization shall be provided in the flow schene ahead of

advanced chemi cal - physi cal processes, unless engineering analysis shows that absence of

flow equalization is nmore cost effective while mintaining the sane degree of

reliability and operational control.

1. Flow equalization should be provided upstream of biological treatment

wor ks designed to process a nean daily flow of 0.1 MG or |ess, and receiving

hourly peak flows in excess of twice the design flow, if such peak flows will

occur daily in excess of fifty (50) tines annually.
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2. Flow equalization shall be provided upstream of biol ogical treet nent

wor ks designed to process a nean daily flow of 0.1 MGD or less that are permtted

with effluent linmtations |ess than 20 ng/l of BOD5 or TSS, or a TKN of |ess than

5 mg/l, or a total phosphorus of less than 2 ng/l, unless approved downstream

unit operations are al so provided.

B.

Desi gn. The design of an equalization basin shall incorporate the eval uation

and sel ections of a nunber of features as follows:

i. On-line versus off-line basins.
ii. Basin volume providing for a total storage detention of one-third or

more of the daily design flow.

iii. Degree of conpartmentalization relative to dry weather and wet -

weat her peak fl ows.

iv. Type of construction - earthen, concrete or steel.

V. Aeration and m xi ng equi pment.

vi. Punping and control in order to uniformy introduce flowinto the

treatment process at approximately the daily design flow rate during peak

flow events.

vii. Location in treatment systemto provide uniform | oadings on

downstream unit operations.

The design decisions shall be based on the nature and extent of the

treatment processes used, the benefits desired and | ocal site conditions

and constraints.

1. The mininmum i xing requirenments for equalization basins receiving raw or

untreated domestic wastewaters or sewage containing an average suspended solids
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concentration exceeding 45 ng/l, shall equal or exceed 0.02 hp/1000 gallons at a

depth providing at |east one-third of the maxi mum storage volume. Oxygen shall

be supplied at a rate of |5 ng/l per hour/gallon. Miltiple mixing and aeration

units shall be provided for continuous operability.

2. Flow equalization basins receiving treated wastewater or sewage wth an

aver age suspended solids concentration of 45 ng/l or |ess shall be provided wth

a neans of sludge renoval or mixing equi pment which shall have a nini num pover

i nput of 0.01 hp/1000 gallons of maxi mum storage volume. Aerobic conditions

shall be maintained. Miltiple mxing and aeration units shall be provided for

conti nuous operability.

3. Sufficient storage shall be provided to allow subsequent downstreamunit

operations which follow equalization to operate at or |ess than their ted design

capacity.

a. Storage capacity shall be deternmined fromflow data when avail -

able. Basin volune for equalization shall at a mnimum be deternined from

an inflow mass hydrograph of the hourly fluctuations for a typical daily

wast ewater flow, where typical daily wastewater flow is defined as the

desired flow rate out of the equalization basin. Additional equalization

basin volume shall be provided to acconmmpdat e:

i. Continuous operation of aeration and m xi ng equi pment.

ii. Anticipated concentrated treatnent works recycle flows.

. Unf oreseen changes in diurnal flow.

b. An evaluation of infiltration/inflow shall be conducted where

influent flow data are not available. The m ninumdetention tinme shall be
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ei ght hours of the estimated daily maxi mum flow as determ ned by the

st udy.

4. Flow equalization basins with a storage capacity exceeding 20,000

gal | ons shoul d be constructed as conpartnentalized or as nultiple basins.

Single basin installation with a bypass to downstreamtreatnent units my

be used for treatment works with capacities |ess than 200,000 gpd which

are not located in critical water areas. The storage basins shall be

provided with the means to be dewatered.

5. Basins designed for a conbination of storage of wet weather flows and

equal i zation shall be conpartnmentalized to allow for utilization of a portion of

the basins for dry weather flow equalization. Floating surface aerators shall

have provisions to protect the units from damage when the tank is dewatered.

6. Miltiple punping units shall be provided that are capable of del i ver-

—
—

ing flow n overflow device so that the desired flow rate can be naintai ned

fromthe equalization basin with the |largest punping unit out of service, unless

a suitable gravity flow systemis provided. Gavity discharge from equalization

shal | be regul ated by an automatically controlled flowregul ati ng device.

If a flowneasuring device is provided downstream of the basin to nonitor and

control the equalization discharge, then a raw sewage influent flow nmeter wll

not be required in accordance with this chapter.
7. Equalization shall be preceded with screening and shoul d be pr eceded
by grit removal. Facilities shall be provided to flush solids and grease

accunul ations fromthe basin walls. A high-water-|level takeoff shall be provided

for withdrawing floating material and foam
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8. An overflow shall be provided for equalization basins so that such basins

are not flooded, and these overflows are transnmitted to downstream treatnment

units prior to the disinfection unit operation.

12 VAC 5-581-900. Chemical Treatment.

A.  Usage. Chenicals shall be conpatible with the treatnment works unit operation

and have no detrinental effect upon receiving waters. Pilot plant studies or data from

unit operations treating design flows of sewage or domestic wastewaters of simlar

characteristics (organic levels, nmetal concentrations, etc., within 25% of proposed

design) shall be required to determ ne appropriate chem cals and feed ranges.

|. Space shall be provided where at least thirty (30) days of chemical

supply can be stored in dry storage conditions at a |ocation that is convenient

for efficient handling, unless |ocal suppliers and conditions indicate that such

storage can be reduced without |limting the supply.

2. Liquid chemical storage tanks must:

i. Have a liquid level indicator.

ii. Have an overflow and a receiving basin or drain capable of receiving

accidental spills or overflows.

3. Powdered activated carbon shall be stored in an isolated fireproof area,

and expl osi on proof electrical outlets, |lights and notors shall be used in all

storage and handling areas in accordance wth local, state, and federal

requi renents.

4. Chenmicals shall be stored in covered or unopened shipping containers,

unl ess the chemical is transferred into an approved covered storage unit.

5. Solution storage or day tanks supplying feeding directly should have
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sufficient capacity for 24 hour operation at design flow

6. Acid storage tanks shall be vented to the outside atnmosphere, but not

t hrough vents in common with day tanks.

B. Features. Provisions shall be made for measuring quantities of chemicals

used to prepare feed solutions. Storage tanks, pipe lines, and equipment for liquid

chem cals shall be specific to the chem cals and not for alternates.

1. Chenmicals that are inconpatible (i.e., strong oxidants and reductants)

shall not be fed, stored or handled in such a manner that interm xing of such

conpounds coul d occur during routine treatnment operations.

2. Provisions shall be nmade for the proper transfer of dry chemicals from

shi pping containers to storage bins or hoppers in such a way as to minimze the

guantity of dust which may enter the roomin which the equipnent is installed.

Control shall be provided by use of:

i. Vacuum pneurmatic equi pment or cl osed conveyor systens, and/or

ii. Facilities for enptying shipping containers in special

encl osures, and/or

iii. Exhaust fans and dust filters which put the hoppers or bins

under negative pressure in accordance with federal and state

requi renents.

3. Concentrated acid solutions or dry powder shall be kept in closed, acid-

resistant shipping containers or storage units.

Concentrated liquid acids shall not be handled in open vessels, but should be

punped in undiluted formfromoriginal containers to the point of treatment or to

a covered day or storage tank.
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4. For the handling of toxic chemicals, suitable carts, lifting devices, and

ot her appropriate neans shall be provided in accordance with the nmaterial safety

data sheets and applicable state and federal requirenents.

a. Provisions shall be nmade for disposing of enpty containers by an approved

procedure which will mnimze exposure to the chemical.

b. The transfer of toxic materials shall be controlled by positive actuating

devi ces.

5. Structures, rooms, and areas acconmpdating chenical feed equipnent shall

provi de conveni ent access for servicing, repair, and observation of operation.

a. Floor surfaces shall be snmooth but slip resistant, inpervious, and

well drained with a slope of |/8 inch per foot mninmm

b. Open basins, tanks and conduits shall be protected from cheni cal

spills or accidental drainage.

6. A mninmmof two (2) chenical feeders shall be provided for continuous

operability. A standby unit or conbination of units of sufficient capacity shall

be available to replace the largest unit during shut-downs. The entire feeder

system shal | be protected against freezing and shall be readily accessible for

cl eani ng.

7. Chenmical feeders shall be of such design and capacity to neet the

foll owi ng requirenents:

a. Feeders shall be able to supply, at all times, the necessary anounts

of chemicals at an accurate rate throughout the range of feed.

b. Proportioning of chenmical feed to the rate of flow shall be provided

where the flowrate is not constant.
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c. Diaghram or piston type positive displacenment type solution feed
punps should not be used to feed chemical slurries.

d. The treatnment works service potable water supply shall be protected
from contamination by chemical solutions or sewage by providing
either an air gap between the portable water supply line and
solution tank, or a suitable reduced pressure zone, backflow
preventi on device.

e. Chemical -contact materials and surfaces nust be resistant to the

aggressi veness of the chem cal solution(s).

|®

Dry chem cal feeder systens shall:

Measure the chemical volumetrically or gravimetrically.

i Provide effective mxing and solution of the chemcal inth

sol uti on pot.

iii. Preferably provide gravity feed from sol ution pots.

iv. Conpl etely enclose chenicals and prevent enission of dust

to the operation room

9. Chenical feeders should be reasonably adjacent to points of application

to mininmze length of feed lines. Chenical feeders shall be readily accessible

for servicing, repair, and observation. Chenical feeding equiprment should be

provided with containment barriers or protective curbing so that chenmicals from

equi pnent failure, spillage or accidental drainage will be contained. Chenical

feed control systems shall provide for both automatic and manual operation

i ncl udi ng:

i Feeders shall be automatically controlled with the autonatic
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control reverting to manual control as necessary.

The feeders shall be capable or being manually started.

Automatic chenical dose or residual analyzers should be

consi dered and, where provided, should include alarnms for

critical values and recording charts.

10. Solution tank dosing shall provide for uniformstrength of solution,

consistent with the nature of the chenmical solution. Continuous agitation shall

be provided to maintain slurries in suspension. Two (2) solution tanks shall be

required for a chemical to assure continuity of chemical application during

servicing. Tank capacity should provide storage for 24 hours operation and:

Each tank shall be provided with a drain.

Means shall be provided to indicate the solution level in

t he tank.

Make-up potable water shall enter the tank through an air

iv.

gap.

Chemical solutions shall be kept covered, wth access

openi ngs curbed and fitted with tight covers.

11. Subsurface locations for solution tanks shall:

Be free fromsources of possible contam nation.

Assure positive drainage for groundwater, accunul ated water,

chemical spills, and overfl ows.

Be protected from aggressiveness.

12. Solution tank overfl ow pi pes shall:

Be turned downward.
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Have free discharge.

Be | ocat ed where noti ceabl e.

Be directed so as not to contaminate the wastewater or

receiving streamor be a hazard to operating personnel, in

=

accordance with VOSH requirenents.

13. Service water used in the feeder systemshall be:

From sources acceptable to the Division.

Protected from contam nation by appropriate means.

Ampl e in supply and adequate in pressure.

Provi ded with nmeans for measurenment when preparing specific

14. Scal es shal |

sol ution concentrations. Were a booster punp is required,

duplicate equi pment shall be provided.

be provided as follows:

For volunetric dry chem cal feeders.

Accurate to neasure increments of 0.5 percent of |oad.

For weighing of carboys which are not «calibrated

volunetrically.

For large treatnent works, indicating and recording type

Provi de maxi mum protection of the receiving waters.

i V.
scal es are desirable.
15. Chem cal application equi pment shoul d:
i Assure maxi mum efficiency of treatnent.
ii.
i Provi de maxi mum safety to operators.
i V.

Assure satisfactory mixing of the chemicals with the
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wast ewat er .

V. Provide maxinmum flexibility of operation through various
poi nts of application, when appropriate.

Vi. Prevent backfl ow or back-si phonage between nultiple points
of feed through common manifol ds.

Vii. Provide for the application of pH affecting chemcals to the

wast ewater prior to the addition of coagul ants.

C. Safety. Gases fromfeeders, storage, and equi pment exhaust shall be conveyed

to the outside atnosphere, above grade and renpte fromair intakes in accordance wth

applicable state and federal requirenents.

1. Special provisions should be nmade as necessary for ventilation of feed

and storage roonms in accordance with VOSH and applicable fire code requirenents.

2. For each operator who will handle dry chemicals, protective equiprment

shoul d be provided, including: personal protective equipnent for eyes, face,

head, and extremities, and protective shields and barriers, in accordance with

VOSH r equi renent s.

3. Facilities should be provided for eye washing and showering, in

accordance with VOSH requirenents. Protective equi prent and neutralizers shall

be stored in the operating area.

12 VAC 5-581.910. Chemical Carification.

A, General Design. Design unit operation detention time shall be estimated as

the ratio of the design basin volunme to the design flowrate (into that basin) unless

adequate test data is nmade available verifying that a different value of detention time

can be utilized. Multiple unit operations for mxing, flocculation and clarification,
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i ncl udi ng duplicate basins and equi pnent used for chem cal feeding, controlled nixXing

and for final clarification, shall be provided as follows:

1. Advanced treatment works having a rated capacity greater than 40,000

gal | ons per day.

2. Treat ment works consisting of physical-chenical unit operations.
3. Unit operations for controlled mxing shall be in series or parallel.
4. Provisions for unit operations to be taken out of service without

di srupting operation shall be included.

5. Miul tiple stage unit operations shall be provided when a conventional

operation cannot be achi eved ot herw se.

B. M xi ng. Al treatnment works shall provide appropriate nixing unit

operations upstream fromrequired chenmical clarification and filtration unit opera-

tions.

Rapid or high intensity mixing may be acconplished either within basins or

in-line within closed channels. Basi ns should be equi pped with mechanical mxing

devices; other arrangenments, such as baffling, are acceptable only under special

conditions. Were nechanical nm xing devices are utilized, duplicate mechanical nixing

units or spare mxing equi pment shall be provided.

seconds.

1. The design of the rapid nmixing unit operations should be based upon

the nmean tenporal velocity gradient (G (expressed in inverse units of seconds).

Typical values for Gand T are:

T (Seconds) G (Seconds '1)
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10 1,100
20 . 000
30 900
40 790
a1 700

For optimzation, the design should establish the proper val ues of

(G and (T) fromappropriate test or performance data.

2. Miul tiple points of application shall be provided to enable the

provision of maximum m xing intensity.

3. The physical configurations of the mxing basin shall be designed to

el im nate vortexing.

4. The speed variation of rapid nmix equi pment shoul d be approximately 50

percent of the average speed requirement range.

C. Flocculation. Flocculation basins shall be designed to optinize the effects

of coagul ation through increased opportunity for solids contact, and thus inlet and

outl et design shall prevent short-circuiting and destruction of the devel oped suspended

particles or floc.

Fl occul ation and sedinmentation basins shall be as close together as

physically possible. The velocity gradient of the floccul ated water through pipes or

conduits to settling basins shall not be greater than the velocity gradient utilized in

flocculating the water. Were velocity gradient is not used as a design parameter, the

linear velocity in pipes and conduits fromthe flocculators to the settling basin shall

not exceed one-half (0.5) foot per second. Al | owances shall be nmade to mnimze

turbul ence at bends and changes in direction.
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1. A drain and overflow shall be provided for each basin.

2. Mul tiple unit operations shall be provided for continuous operability

for design flows greater than 40,000 gallons per day.

3. Baffling may be used to provide for flocculation in small scale unit

operations (less than 2000 gallons in volune) by the Division.

4. Fl occul ati on basins shall be provided separately from other unit

operations except where a reactor clarifier(s) is provided.

D. Low Intensity Mxing. The mininmumdetention tinme for the lowintensity nixed

volume shall be 20 minutes, unless acceptable operational or test data establishes that

adequate floccul ati on can be acconplished within a reduced detention tine.

1. The design of the low intensity or contact type flocculation units

shall be based upon the value of the product of the nean tenporal velocity

gradient times the detention tinme (GI), which is ordinarily in the range of

20, 000 to 200, 000.

2. The design should also establish the optinum value of GI for

flocculation from appropriate test data. Variable speed drive units shall be

designed to allow speed variation throughout the design range.

3. Successive m xed or contact conpartnments shoul d be provided. Special

attention shall be given to providing properly sized ports effectively |ocated

bet ween conpartments to mnimze short-circuiting.

Tapered floccul ation should be provided. Wng walls or stators shall

be provided to prevent vortexing in basins utilizing vertical shaft floccul ators.

E. Conventional Clarifiers. Circular clarifiers of the center feed, peripheral

feed and spiral flow type will be considered on an individual basis for gravity
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settling of coagul ated and floccul ated sewage effluent (chemical clarification).

1. Miltiple basins shall be provided as required for continuous

operability of treatment works with design flow capacity of nore than 40,000

gallons per day or for treatnment works wutilizing chenical-physical wunit

oper ati ons.

2. The design surface |oading (overflow rate) shall be established on a

case-by-case basis as a function of the types of coagul ants or use of enhanced

settling devices or configurations, such as nodul ar tube-type sections utilized

within shall ow depth clarifiers. Surface loading rates shall not exceed 600

gpd/sq. ft. for alum sludges, 800 gpd/sq. ft. for iron sludges and 1000 gpd/sq.

ft. for lime sludges, in processes utilizing flocculation, unless adequate pil ot

plant data is presented verifying that higher |oading rates are acceptable.

3. Conventional chemical clarification shall provide a mni mumof four

(4) hours effective settling tinme unless adequate operational data is submtted

to verify that adequate treatnment can be achi eved at a reduced val ue of detention

time. Effective settling time will be calculated using the settling zone volune

of the basins extending fromthe inlet entrance to the basins to the subnerged

effluent orifices or weirs.

4. Rect angul ar sedi mentation basins shall be designed with a length to

width ratio of at |east four to one.

5. Inlets shall be designed to distribute the wastewater equally and at
uni form vel oci ti es. Open ports, subnmerged ports, stilling walls or simlar
entrance arrangements are required. \Were stilling walls are not provided, a

baffle shall be constructed across the basin in a manner to redirect flow from
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the inlet and shall project several feet below the water surface to dissipate

inlet velocities and provide uniformflows across the basin settling zone.

6. Qutl et devices shall be designed to maintain velocities suitable for

settling in the basin and to mininmize short-circuiting. The use of subnerged

orifices or subnerged weirs shall be provided where flocculation precedes

filtration. The maximum velocity gradient in pipes and conduits from the

settling basins to the filters shall not exceed that used in the floccul ation.

Where velocity gradient is not used as a paraneter in the design of outlet

devices, the linear velocity in pipes and conduits from settling basins shal |l not

exceed one (1) foot per second.

7. The velocity through settling basins shall not exceed one (1) foot

per minute. The basins shall be designed to mnimze shortcircuiting.

8. An overflow weir (or pipe) shall be installed to be conpatible wth

the maxi num water |evel desired above the filter nmedia where filters foll ow

sedi nentation. The overflow shall discharge with a free fall at a |ocation where

t he di scharge may be observed.

9. Settling basins used for chenmical clarification shall be provided

with a nmeans for dewatering. Basin bottoms shall slope toward the drain not |ess

than one foot of fall in |2 feet of |ength.

10. Aut omati c continuous sludge renoval equi pment shall be provided for

chem cal clarification. Provision shall be made for the operator to observe or

sanpl e sludge being withdrawmnm fromthe clarifier.

11. Consi deration shall be given to the provision of control of climatic

factors, such as wind and tenperature through use of enclosures or superstruc-
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tures.

F. Reactor Carifiers. Reactor type flocculation and chem cal clarification

basi ns may be consi dered where wastewater characteristics are evaluated by the D vision

and deened to be uniform

Reactor clarifiers shall be designed for the maxi mum uniformflowrate and

shal | be adjustable to changes in flow which are | ess than the design rate.

1. Miltiple reactor clarifiers are required to maintain continuous

operability.

2. For reactor clarifiers a mninmumof 30 minutes shall be provided for

flocculation and nmixing. The clarification detention tinme shall be established

on the basis of the raw wastewater or sewage characteristics and other |ocal

conditions that affect the operation of the unit. Based on design flow rates,

the minimum detention tinme shall be two (2) hours for reactor clarifiers.

3. Reactor clarifiers shall be equipped with orifices if they precede

filtration. Oifices shall produce uniformrising or overflow rates over the

entire area of the tank and shall provide an exit velocity not to exceed one foot

per second. Upflow rates shall not exceed one (I) gallon per mnute per square

foot of area of the horizontal zone of sludge separation (blanket), for the

desi gn node of operation of the clarifier.

4. The follow ng operating equi pment shall be provided:

i A conpl ete set of necessary tools and accessories.

ii. Adequat e piping with suitable sanpling taps so |located as to

permit the collection of sanples of wastewater fromcritical

portions of the units.
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iii. Conventional equipnment to mmintain feeding, mixing, and

floccul ati on operation.

5. Weirs should be designed so that surface water does not travel over

10 feet horizontally to the overflow point or tops of weirs (launders). Weir

| oadi ng shall not exceed 20 gallons per minute per foot of weir length. Were

weirs are used they shall be:

i Adj ust abl e.

i At |east equivalent in length to the perinmeter of the tank.

6. Sl udge renpval design shall provide that:
i Sl udge pipes shall be not |ess than three inches in dianeter
and so arranged as to facilitate cl eaning;
ii. Entrance to sludge withdrawal piping will prevent clogging;
iii. Valves are located outside the tank for accessibility;
iv. The operator may observe or sanple sludge being wthdrawn from
V. Aut omatic continuous sludge control shall be provided, gravity
control should be utilized.
7. Superstructures - Consideration shall be given to providing a

superstructure to enclose the reactor clarifier and associ ated sanpling val ves

and pi pi ng.

12 VAC 5-581-920. Filtration. Conventional design standards have been established for

effluent filtration following unit operations for equalization, coagulation and

chem cal clarification. For conventional design, an equivalent |evel of pretreatnent

shal | be provided. Filtration for other wastewater reuse alternatives and the design
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for nutrient renoval will be evaluated by the Division based on an evaluation of

performance data. The owner shall acconpany a proposal for nonconventional filtration

design with appropriate pilot plant data or full scale unit operations data

denonstrating acceptable treatment of similar wastewater. The average BOD5 and

suspended solids concentrations applied to the filter should not exceed tw ce the

required values of filtrate BOD5 and suspended solids concentrations in accordance wth

the issued discharge pernmit or certificate linmtations.

A, General Design. Conventional effluent filtration shall be acconplished at a

uniformrate of one (1) to five (5) gallons per minute per square foot of surface area

through filter nmedia consisting of a specified depth of the following nmaterials, either

as a single nedia, or as an approved combination of rmultiple |ayers:

i Sand.

ii. Ant hracite.

iii. M ner al aggregate.

iv. G her filter nedia considered on a case-by-case basis.

1. Equi prent for the application of chemicals to the filter influent

shal | be provided if necessary, to enhance suspended solids renmoval and nininize

bi ol ogi cal gromth within the nedia.

a. Miul tiple unit operations for filtration shall be provided to

allow for continuous operation and operational variability for a

systemwi th an average design of 0.04 MG or greater.

b. The operating head |oss shall not exceed 90 percent of the

filter nmedia depth.

C. Each filter shall have a nmeans of individually controlling the
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filtration rate.

2. The effluent filter walls shall not protrude into the filter nedia

and the incoming flow shall be uniformy applied to flooded nedia, in such a

manner as to prevent nedia displacement. The height of the filter walls nust

provide for adequate freeboard above the media surface to prevent overfl ows.

3. The filter shall be covered by a superstructure if deternned

necessary under local climatic conditions. There shall be head roomor adequate

access to permt visual inspection of the operation as necessary for maintenance.

B. Backwashing. The source of backwash water upflow to cleanse the filter nedia

shall be disinfected and may be derived fromfiltered wastewater effluent, for all

treatment works with an average design flow equal to or greater than 0.1 MGD.

A design uniform backwash upflow minimumrate of 20 gallons per square foot

per minute, consistent with wastewater tenperatures and the specific gravity of the

filter media, shall be provided by the underdrain or backwash distribution piping. The

backwash rate may be reduced in accordance with the denonstrated capability of other

met hods, such as air scour, provided for cleaning of filter nedia.

1. The design backwash flow shall be provided at the required rate by

wash water punps or by gravity backwash supply storage. Two (2) or nore backwash

punps shall be provided so that the required backwash flow rate is maintained

with any single punp out of service. Duplicate backwash waste punps, each with a

capacity exceedi ng the design backwash rate by 20 percent, shall be provided as

necessary to return backwash to the upstream unit operations.

2. Sufficient backwash flow shall be provided so that the tinme of

backwash is not less than |5 minutes for treatment works wth design flows of 0.1
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MGD or nore, at the design rate of wash. A reduced capacity can be provided if

it can be dermonstrated that a backwash period of |ess than 15 mnutes can result

inasimlar clean nedia bed headloss and a similar filter operating period or

run tine.

3. The backwash control, or valves, as provided on the main backwash

water line, shall be sized so that the design rate of filter backwash is obtained

with the control or valve settings for the individual filters approximately in a

full open position. A nmeans for air release shall be provided between the

backwash punp and the wash water val ve.

4. Air scouring, if provided, should maintain three (3) to five (5)

cubic feet per minute per square foot of filter area for two (2) to three (3)

m nutes precedi ng backwash at the design rate.

5. The bottom elevation of the channel or top of the weir shall be
| ocated above the maximum |evel of expanded nedia during back washing. In
additi on:

i. A backwash withdrawal arrangenent for optimzing removal of

suspended solids shall be provided.

ii. Atwo (2) inch filter wall freeboard is to be provided at the

mexi mum dept h of backwash flow above the filter media.

iii. Alevel top or edge is required to provide a uniform | oading

in gpmper foot of channel or weir |ength.

iv. An arrangement of collection channels or weirs to provide

uni form withdrawal of the backwash water from across the

filter surface shall be provided.
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C. Deep Bed Filters. The deep bed filter structure shall provide a nini numdepth

of 8.5 feet as neasured fromthe normal operating wastewater surface to the bottom of

the underdrain system The structure should provide for a mninmm applied wastewater

depth of three feet as neasured from the normal operating wastewater surface to the

surface of the filter nedia.

1. Porous plate and strainer bottoms are not reconmended. The design of

mani fold type filtrate collection or underdrain systems shall:

i M nimize |oss of head in the manifold and baffles.

i Assure even distribution of wash water and a uniform

rate of filtration over the entire area of the filter.

iii. Provide the ratio of the area of the underdrain orifices

to the entire surface area of the filter nmedia at about

O. OG8.

iv. Provide the total cross-sectional area of the l|aterals

at about twi ce the area of the final openings.

V. Provide a manifold which has a minimum cross sectional
area that is one and one-half (1.5) tines the total area
of the laterals.

2. Surface wash neans shall be provided unless other nmeans of nedia

agitation are available during backwash. Disinfected, filtered water or

wast ewat er effluent shall be used as surface wash waters. Revolving type surface

washers or an equivalent system shall be provided. Al rotary surface wash

devi ces shall be designed with:

i Provisions for mnimumwash water pressures of 40 psi.
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ii. Provisions for adequate surface wash water to provide

0.5t 1.0 gallon per minute per square foot of filter

area.

0]

3. Deep bed filters shall be supplied with:

—+

i A | oss of head gauge.

—+

i A rate of flow gauge.

. Arate of flow controller of either the direct acting,

i ndirect acting, constant rate, or declining rate types.

iv. If necessary, continuous effluent turbidity nonitoring.

|=

A rate of flow indicator on the main backwash water

line, located so that it can be easily read by the

operator during the backwashi ng process.

D. Rapid Rate Filters. The conventional design rapid rate of filtration shall

not exceed five (5) gallons per minute per square foot of filter surface area. The

selected filtration rate shall be based upon the degree of treatnment required and

filter effluent quality requirenents.

1. A filtration nedia sieve analysis shall be provided by the design

consultant. The nedia shall be clean silica sand having: i. a depth of not |ess

than 27 inches and generally not nore than 30 inches after cleaning and scraping

and ii. an effective size of 0.35 mllineters to 0.5 mi|lineters, dependi ng upon

the quality of the applied wastewater, and iii. a uniformity coefficient not

greater than |.6.

2. A sieve analysis for supporting nedia shall be provided for the design.

A three (3) inch layer of torpedo sand shall be used as the supporting nedia for
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the filter sand. Such torpedo sand shall have i. an effective size of 0.8
mllinmeters to 2.0 millinmeters and ii. a uniformity coefficient not greater than
1.7,

3. A sieve analysis of anthracite media shall be provided for the

design, if used. Clean crushed anthracite or a conbination of sand and anthrac-

ite may be considered on the basis of experimental or operational data specific

i. an effective size from0.45

to the project design. Such nedia shall have;

mllinmeters to 0.8 millinmeters and ii. a uniformity coefficient not greater than

4. G avel used as a supporting nmedia shall consist of hard rounded

particles and shall not include flat or elongated particles. The coarsest gravel

shall be 2.5 inches in size when the gravel rests directly on the strainer system

and nust extend above the top of the perforated |aterals or strainer nozzles.

Not | ess than four (4) layers of gravel shall be provided in accordance with the

following size and depth distribution:

Sl ZE DEPTH

21/2tol 1I/2 inches 5 to 8 inches
| 1/2 to 3/4 inches 3 to 5 inches
3/4 to I /3 inch 3 to 5 inches
/2 to 3/16 inch 2 to 3 inches
3/16 to 3/32 inch 2 to 3 inches

Reduction of gravel depth may be considered upon applicationtoth

Di vi sion and where proprietary filter bottonms are proposed.

E. Hogh Rate Gravity Filters. The highest average filtration rate shall not ex-
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ceed six (6) gallons per mnute per square foot unless the Division can verify that a

hi gher rate neets treatnment needs based on evaluation of pilot plant studies or oper-

ational data. The selected filter rate shall be based upon the filter effluent quality

requi renents.

The nmedia provided for high rate filtration shall consist of anthracite,

silica sand and/or other suitable sand. Since certain manufacturers are

presently utilizing nultiple nmedia and honbgeneous nedia that are proprietary in

nature, ninimum standards are not established for filter nedia depth, effective

size and uniformty coefficient of filter nedia, or the specific gravity of that

nmedi a.

F. Shallow Bed Filters. The shallow bed filtration rate should not exceed 1.25

gal l ons per mnute per square foot and shall not exceed two (2) gallons per nminute per

square foot of filter area at average design flow

1. Chlorination prior to shallow bed filtration shall be sufficient to

mai ntain a chlorine residual of one (1) ng/l through the filter for a systemwth

aver age design flow of 0.1 MG or greater.

2. Mul tiple unit operations shall be provided to allow for continuous

operability and operational variability.

3. The filter nmedia shall consist of a series of up to eight (8) inch

filter increments having a minimumtotal media depth of eleven (l1) inches. The

sand nedi a shall have an effective size in the range of 0.40 nmto 0.65 nmand a

uni formity coefficient of I.5 or |ess.

4. Filter inlets shall consist of ports |ocated throughout the | ength of

the filter.
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5. The filter underdrai nage system shall be provided along the entire

length of the filter so that filter effluent is uniformy wthdrawn w thout

cl oggi ng of the outlet openings provided for collection and backwash.

6. Dupli cate backwash punps, each capable of providing the required

backwash flow, shall be provided.

7. Facilities shall be provided for addition of filter aid to strengthen

floc prior to filtration.

8. A skinmmer shall be provided for each filter.

G Pressure Filtration. Pressure filter rates shall be consistent wth

those set forth in gravity filtration. Pressure filter nmedia shall be consistent wth

that set forth in gravity filtration.

1. For pressure filter operation. The design should provide for:

i. Pressure gauges on the inlet and outlet pipes of each filter

to determine | oss of head.

i A conveniently located neter or flow indicator with

appropriate information to nonitor each filter.

iii. The nmeans for filtration and backwashing of each filter

individually, using a minimally conplex arrangenment of

pi pi ng.

iv. Fl ow indicators and controls convenient and accessible for

operating the control valves while reading the flow

i ndi cat ors.

|=

An air release valve on the highest point of each filter.

2. The top of the wastewater collection channel or weir shall be




VIRGINIA DEPARTMENT OF HEALTH Page 392 of

SEWAGE COLLECTION AND TREATMENT REGULATIONS

established at | east |8 inches above the surface of the nedia.

3. An underdrain systemto uniformy and efficiently collect filtered

wast ewat er and that distributes the backwash water at a uniformrate, not |ess

than 15 gallons per minute per square foot of filter area, shall be provided. A

means to observe the wash water during backwashing should be established.

4. M ni num si dewal | heights of five (5) feet shall be provided for each

filter. A corresponding reduction in sidewall height is acceptable where

proprietary bottoms permit reduction of the gravel depth.

5. An accessi bl e manhol e should be provided as required to facilitate

i nspections and repairs.

H  Traveling Bridge. This type of filter is normally equipped with a shallow

bed divided into cells with a continuously operated reciprocating cell-by cell

traveling backwash system This filter system shall conply with applicable design

criteria set forth for shallow bed filters. Use of these filters will be evaluated by

the division on a case-by-case basis.

I. M crostraining. Mcrostraining involves the passing of treated effluent

through a horizontally nounted, rotating drumwith a filtering fabric fixed to its

peri phery by a porous screen. M crostrainer equipnent is typically used to inprove

treatment of  biologically treated wastewater which has received secondary

clarification. Thus, biological attached growth can accunulate on the filter fabric.

Means to control such biological growth shall be addressed in the design.

1. The npbst conmmon screen opening (aperture) sizes are 23, 35 and 60

m crons, but other sizes may be available. Normally, the larger sizes are used

in cases when only the coarser solids are desired to be remobved. The type of
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mesh weave, when considered in conjunction with aperture size, greatly affects

the hydraulic capacity of a microstrainer. Screen size selection nust be based

on the particle type and size to be renpoved.

2. Screens are made froma variety of woven netals and nonnetals, wth

stai nl ess steel being the nost commonly used material. Nonnetallic filter cloths

are especially suitable for those applications where the presence of corrosive

chem cals would be harnful to netallic cloths. Chlorination inmediately ahead of

m crostraining units enploying metallic cloths should be avoi ded.

3. The area of the subnmerged portion of the screening fabric helps to

govern the hydraulic capacity. Nor mal submergence is 2/3 to 3/4 of the drum

di aneter. The speed of rotation of the drum should be based on particle type

—

si ze be renpved. Decreasing the speed of rotation causes increased renpval

efficiencies but has the effect of increasing the head |oss through the filter

fabric and decreasing the hydraulic capacity of the unit. The design rotational

speed shoul d be about seven (7) rpm

4. The backwash system shoul d be designed to serve the dual function of

applying energy in the form of pressurized washwater spray to the screen to

di sl odge retained particles and to collect and transport the solids-Iaden

washwat er away fromthe microstrainer. The backwash system shall be designed to

m ni m ze splash-over (solids-laden backwash spray water that falls short or |ong

of the washwaster collector rather than into the collector as intended). The

m crostrainer design shall provide for solids retained on the screen which fall

back into the drum pool. Backwashi ng shall be continuous. Backwash wat er

requirements should be based on particle type and size to be renoved. The vol une
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of washwater required shall be determined on an individual basis. The nornal

source of backwash water is the microstrainer effluent collector. Normlly only

one-half (1/2) of the backwash water volunme actually penetrates the screen; the

rest, called a splashback, flows into the effluent section. The backup system

shoul d m nim ze spl ashback. |ncreasing the backwash fl ow and pressure has the

t endency to decrease the headl oss through the screen. Up to 25 percent of the

total through-put volume may be required for backwash purposes, but averages of

one (1) to five (5) percent are typical. Adequate backwash waste storage and

treatment facilities should be provided to dispose of the renpved materials

within the design limitations of other system components.

5. The nost suitable pressure differential through the screen shall be
determ ned on an individual basis. Usual pressure differential under normal
operating conditions is 12 to 18 inches. The pressure applied to the screen

affects the flowrate through the screen. The | ow pressure requirenent is one of

the microstrainer's advantages. The secondary effluent should not be punped, but

allowed to flow by gravity to the microstrainer unit to nmininize the shear force

inparted to the fragile biological floc.

6. Hydraulic capacity of the microstrainer is affected by the rate of

cl ogging of the screening fabric. The accunul ation or build-up of attached bio-

mass on the screen over time nust be prevented. The use of ultraviolet |ight nmay

reduce the rate of such accunul ation. Mcrostrainers shall not be utilized to

treat wastewaters containing high grease and oil concentrations, due to their

cl oggi ng effects. Iron and manganese buil dups also tend to clog the screen.

Periodically, the screen nmust be taken out of service and cleaned.
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M crostraining units shall be provided in sufficient nunbers and capacities to

mai ntain 100 percent operability of the microstraining process. Aut omati c

control of drum speed and backwash pressure based on headl oss through the screen

shall be utilized to help overcone this sensitivity problem

7. Pilot plant studies can be conducted to determine the applicability

and design of the microstraining unit to the specific wastewater to be treated.

The hydraulic capacity of a microstrainer is determined by the follow ng: head

applied, concentration of solids, size of solids, nature of solids, rate of

cl oggi ng, drumrotational speed, drum subnergence, nesh weave and aperture size.

These factors are interrelated such that a change in any one of themwll cause

a change in some or all of the remmining factors.

J. Non-fi xed Beds and Upflow. Continuously backwashed and other non-fixed bed

filters are considered as non-conventional technology. Conventional design standards

may be established through evaluation of performance data as provided for in this

chapter.

K. Menbrane, Utra and Mcro. Filtration of treated effluent through
menbranes and other nedia involving nmolecular sized renoval is considered non-
conventional technology. Application of this technology will be considered based on

eval uation of performance data as provided for in this chapter.

L. Car bon Adsorption. Carbon adsorption involves the interphase accumil ation

or concentration of dissolved substances at a surface or solid-liquid interface by an

adsorption process. Activated carbon, which is generally a wood or coal char devel oped

from extrene heat, can be used in powdered form (PAC) or granular form (GAC).

General ly, carbon adsorption is used as the polishing process to renmove dissolved
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organic material remmining in a wastewater treated t

a secondary or advanced |evel.

Activated carbon adsorption can also be used for dechlorination.

1. Paranmeters with general application to design of carbon adsorption units

are carbon properties, contact tinme, hydraulic |oading, carbon particle size, pH

tenmperature and wastewater conposition, including concentrations of suspended

solids and other pollutants.

2. The adsorption characteristics of the type of carbon to be used shall be

est abl i shed. Such characteristics may be established using jar test anal yses of

various activated carbons in reaction with the waste to be treated. Adsorption

i sothernms for each form of carbon proposed for use shall be determined. The

source and availability of replacenent carbon, as designed, shall be addressed.

3. Pilot plant studies shall be performed upon the selected carbon using the

wast ewat er to be adsorbed, where industrial and domestic wastes are present to

determ ne: breakpoint, exhaustion rate, contact tinme to achieve effluent

standards; and if applicable, the backwash frequency, pressure drop through the

fi xed bed columms, and the carbon regeneration capacity required. Were strictly

donestic waste is to be treated, data fromsimlar full scale unit operations or

pilot plant data will be acceptable.

4. Were carbon regeneration is provided, carbon |oss due to transportation

between the columms and regeneration furnace in the range of five to ten percent

total carbon usage shall be considered normal for design. The rate at which

carbon will lose adsorption capacity wth each regeneration should be

est abl i shed.

5. If fixed-bed GAC carbon colums nust be backwashed to renpve solids
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entrapped in the carbon material, then backwash facilities shall provide for

expansi on of the bed by at |east 30 percent.

6. Carbon adsorption unit operations may be provided in parallel or series.

Sufficient capacity shall be provided to allow for continuous operability of the

carbon adsorption process.

7. Non-fixed bed carbon adsorption unit operations may be operated in the

upfl ow or downfl ow node. Duplicate punping units shall be provided for such unit

oper ati ons.

8. Carbon adsorption unit operations should provide for purging wth

chlorine and/or other oxidants as necessary for odor and bio-mass control.
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ARTI CLE 9.

NATURAL TREATMENT.

12 VAC 5-581-930. Conventional Alternatives.

12 VAC 5-581-940. Land Treatment.

12 VAC 5-581-950. Constructed Wetl ands.

12 VAC 5-581-930. Conventional Alternatives.

A conventional land treatnment system utilizes a secondary process for

pretreatment of sewage followed by irrigation, overland flow, or infiltration-

percol ati on (or conbination thereof) nethods for applying the treated effluent to an

approved site. Oher natural treatnment alternatives such as aquatic ponds and

constructed wetlands may provide conventional sewage treatnment. Reuse of treated

effluents for such purposes as irrigation of public use areas or use for industrial

processes, will require advanced treatment prior to such reuse.

12 VAC 5-581-940. Land Treatment.

Site specific information shall be subnmitted with the prelimnary proposal in

accordance with the regul ati ons and standards contained in this chapter.

Land treatnent systens shall have adequate land for pretreatnent facilities,

storage reservoirs, admnistrative and | aboratory buildings, and buffer zones, as well

as the application sites (field area). The availability of this land should be

determned prior to any detailed site evaluation. Site availability information shoul d

be obtai ned concerning:

| . Availability for acquisition or acceptable control.

ii. Present and future | and use.
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iii. Publ i ¢ accept ance.

A. Site Design. Conformance to local |and use zoning and planning should be

resolved between the |ocal governnment and the owner. Adj acent owners should be

contacted by the applicant to establish whether significant opposition to the proposed

| ocation(s) exists. Concerns of adjacent |andowners will be considered i t he

evaluation of site suitability. Public neetings may be schedul ed either during or

after, the evaluation of final design docunments so that the Division can discuss the

techni cal issues concerning the system design through public participation procedures.

Public hearings may be held as part of the certificate/permt issuance procedures.

1. The estimted established site size should be calculated using a

typi cal maxi mum annual |oading depth of thirty-six (36) inches for slow rate

systens and a maxi mum depth of seventy-two (72) inches per year for high rate

systens to conpute the field area size. |In addition, the buffer zone area shoul d

be estimated using a typical distance of 200 feet fromthe extremties of the

field areas to adjacent property lines. This total estinmated site area should be

avai |l able and pernmission obtained to gain access to the site for field

i nvesti gati ons.

2. Wen investigating a potential site for application of wastewater, there

are sone limting factors, including topography, soils, and vegetative growh

(crop), which shall be evaluated early to deternmine site suitability for aland

treatment system This evaluation should be made in two (2) phases: a

prelimnary phase and a field investigation phase.

3. The prelinminary phase of site evaluations should include the identifica-

tion of the proposed location of the land treatment systemon a recent USGS
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t opographic map (7.5 minute quadrangle) or acceptable reproduction or facsinile

thereof. A property line survey map should also be available for use in iden-

tifying the site |location(s).

4. The 100 year flood elevation should be identified and the proposed

pretreatment unit processes should be roughly located in relation to elevation.

5. Preliminary soils information should include a soil site suitability map

and include information to identify: soil textures, grades, drainage, erosion

potential, suitability for certain crops, etc. Informati on on soil charac-

teristics may be available from either the National Resources Conservation

Service (NRS) Ofice, the |ocal Cooperative Extension Service Agent, or the Soil

and Water Conservation Nutrient Managenment Speciali st.

6. The field area available for effluent application may be estimated using

typical criteria based on topography and soil characteristics. Field areas

shoul d be delineated on topographic maps of the proposed |and treatnment site.

7. The land treatnment system design consultant should arrange a Prelimnary

Engi neering Conference (PEC), as described in this chapter, as a final step in

the prelinmnary phase of the site evaluation. The requirenments for soil borings

and backhoe pits as needed to study soils should be established at the PEC. A

site visit should be scheduled at the PEC that involves the appropriate

regul atory personnel and the owner and desi gn consultant.

8. The land treatnent system design consultant may not w sh to conduct

detailed field investigations of site topography, hydrology and soil

characteristics prior to the site visit by regul atory personnel and their advi-

SOrs. However, the proposed locations of field areas and pretreatment units
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shoul d be established and identified during the site visit. The location of any

existing soil borings, backhoe pits, springs, wells, etc., should also be

identified during the site visit. Soil borings and backhoe pits may be excavated

prior to, during and following the site visit as required. The requirements for

soi | perneability and hydraulic conductivity testing should be devel oped either

during or shortly after the site visit.

9. Applicants for developnent of all land treatment systems shall be

required to submit at least the mininmnumrequired information as required for the

appropriate certificate/permt to be issued.

B. Site Features. The soil at a potential site should be identified in terns of

its absorption capacity and crop production classification, which is a function of

physi cal and chenical characteristics. |nportant physical characteristics include

texture, structure and soil depth. Chemical characteristics that may be inportant

i ncl ude: pH, ion exchange capacity, nutrient levels, and organic fraction. The

absorption capacity of a soil may be directly related to soil texture and structure.

Soil color may provide an indication of the novenent of npoisture through soil.

Hydraulic conductivity may be estimated from in-field tests wusing acceptable

infiltrometer devices. In addition the absorption characteristics of a soil may be

related to its hydraulic conductivity as measured by both in situ and |aboratory tests

usi ng acceptabl e procedures (Table 9). The conductivity tests should be conducted in

the nost restrictive layer within the depth affected by the | and application system

Soil productivity and nutrient nanagenent characteristics are discussed i t he

Bi osol i ds Use Regul ations (12 VAC 5-585).

1. Soil evaluation for a land treatment system should follow a systematic
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approach of selecting proper |ocations for borings or excavations based

on topographic position, slopes and drainage. The physical charac-

teristics of site soils should then be verified by an acceptabl e nunber

of recorded observations that include soil depth to horizon changes,

restrictive layers and parent naterial, color, texture and structure,

for borings or excavations t

a minimumdepth of five (5) feet.

2. 1f the soil characteristics differ substantially between borings or

excavations, without a |ogical technical reason for the variation, then

addi tional boring and excavation |ocations should be studied to identify

the nature and extent of the changes in soil patterns throughout the

proposed site.

3. The soil characteristics of the proposed site should be described by a

qualified technical specialist know edgeable in the principles of soil science,

agronony, and nutrient managenent. The long terminpact of |and application of

the treated effluent on site soils and vegetation or crops nust be evaluated by

the land treatment system design consultant. Certain nmininmmsoil depths are

required for approval of a land application site. The minimumrequired depth for

field areas will depend on the type of |land application systemas well as the

soi|l characteristics.

4. Representative soil sanples shall be collected for each major soil type

identified by the field investigation and analyzed for certain paranmeters in

accordance with this chapter.

5. Detailed information on the geologic conditions of the proposed site

shal | be provided by a geol ogist or other technical specialist(s) know edgeabl e
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in geohydrol ogic principles.

a. Detailed information on the site hydrol ogy and groundwater shall

be provided by a geologist, hydrologist or other technical specialist(s)

know edgeabl e in hydrologic principles and ground water hydrol ogy.

b. The depth to the permanent ground water table below the site shall

be determined. The |ocation, depth and extent of perched water tables as well as

the estimated seasonal fluctuations shall be established. The effect of the

permanent and seasonal water tables on performance of the particular |and

treatment systemshall be evaluated by the design consultant.

c. The characteristics of ground water novenent under the proposed

site should be established and eval uated using pi ezoneter installations or other

accept abl e net hods. The potential inpact of the |and treatment systemon aquifer

hydraulics and water quality shall be predicted through the use of nodeling and

appropriate nmonitoring devices.

d. The present and planned uses of the aquifer(s) identified as

affected by the |and treatnment system should be determ ned by the consultant.

C. Land Treatnment Methods. The follow ng nmethods, or combinations thereof, as

regulated by the appropriate permit or certificate, are considered conventional

technol ogy in accordance with this chapter :

1. Irrigation - Slow Rate

Wast ewat er may be applied by spraying, flooding, or ridge and furrow

nmet hods. Irrigation nethods are designed not to discharge to surface

wat er s.

|™

Rapid Infiltration
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Wast ewat er may be applied by spreading and spraying. The system shall

be designed to neet all certificate/pernit requirenments and groundwater

st andar ds.

Overl and Fl ow

|

This method of wastewater renovation is best suited for soils with | ow

pernmeability. Cenerally, a permt or certificate for a discharge to

surface waters nust be issued.

D. Oher Aternatives. Natural treatnment systems such as aquatic ponds, con-

structed wetl ands and biological/plant filters and other aquatic plant systens

are sonewhat related to |and treatnment technology. Natural treatnment involves

the use of plants i

a constructed but relatively natural environment for the

purpose of achieving treatnment objectives. The major difference between

nonconventional natural and conventional treatnment systems is that conventional

systens typically use a highly managed and controlled environment for the rapid

treatment of the wastewater. |n contrast, nonconventional natural systens use a

conpar ativel y unmanaged environnment in which treatment occurs at a slower rate.

1. The use of natural treatment as a part of a |and treatnment system may

take several forns including ponds called "Aquatic Processing Units" (APU).

Floating plants such as water hyacinths and duckweed are often used in APU

treat ment.

2. Constructed wetlands are defined as areas where the wastewater surface is

controlled near (subsurface flow) or above (free water surface) a soil or nedia

surface for |ong enough each year to mmintain saturated conditions and the growh

of related vegetation such as cattails, rushes, and reeds.
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3. Constructed wetlands nust provide for groundwater protection and nay be

used to provide additional treatment to primary, secondary, or highly treated

effluents prior to final discharge.

4. Natural (existing) wetlands are considered as State waters and any

di scharge to them shall be regulated in accordance with an issued discharge

permit or certificate.

E. Features. Biological treatnment that will produce an effluent either with a

maxi mum BODg of 60 ng/l or less, or be of such quality that can be adequately

disinfected, if necessary, shall be provided prior to natural treatnent, including use

of conventional unit operations prior to the |and application of treated effluent and

advanced treatnment prior to reuse.

Di sinfection may be required following or prior to |and application and ot her

natural treatnent. If spray irrigation equipnment is utilized, adequate aerosol

management including pre-disinfection shall be provided.

Buf fer zones around field areas shall be provided in accordance with the

moni t ored maxi mum mi crobi ol ogi cal content of the applied effluent as follows:

Fecal Coliform Count (1) (No./100 m's) M ni rum Buf fer Di stance, Feet

200 or less 200 (2)
23 or less 50 (3)
2.2 or less None, but no application during

occupation of field area (3)

Note: (1) Exceeded by only 10% or |ess of sanples tested.

(2) No public use of field areas.
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(3) Transient public use may occur after a three (3) hour drying period

foll owi ng application.

1. The owner shall provide sufficient holding time to store all flowduring

periods either when: crop nutrient uptake is limted or nonexistant, the ground

is frozen, surface saturation occurs during wet weather, the ground is covered

with snow, or the irrigation site or field areas cannot otherw se be operated.

The total volume of holding required shall be based on the storage necessary to

provide for climatic conditions and the nutrient management requirenments of the

field area crop. Operational storage necessary for system maintenance shall be

provided. Climatic holding periods shall be based on the nost adverse conditions

of freezing and precipitation, as taken fromaccurate recorded historical data

which are available for the local area (in no case less than 25 years). The

storage volune shall be sufficient to prevent any unpernmitted discharges to state

wat er s.

2. A nmininmumholding period of 120 days shall be required when clinatic data

is not available. System backup storage shall be determnined by the conplexity of

the entire treatment system An increase or reduction of mininmumstorage nay be

consi dered on a case-by-case basis based on adequate docunmentation of agrononic

crop production and nutrient utilization.

3. The depth of the volunme containment for total storage requirenments shall

be nmeasured above any minimum depth requirements for maintenance.

4. The owner shall provide a mininmumreserve area equivalent in sizet

25

percent of the design field area. Additional reserve area may be required as

eval uated by the Division, if the general conditions of the field area are deened
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mar gi nal

or in proximty of critical areas or waters. The reserve area shall be

capabl e of being used as a functional area within 30 days of notice.

5.

Sone allowance for a reduced reserve shall be allowed if additional

whi ch can be utilized by the facility.

6.

Design criteria for treatnment or storage ponds shall be in accordance

with the regul ations and standards contained in this chapter. In addition, the

follow ng requirements shall be net:

A mini rum operational water depth shall be maintained.

Provisions shall be made to allow conpl ete drainage of the pond

for mmi ntenance.

Duplicate punps shall be provided if necessary to transport pond

flows, with the capacity of each punp sized to handle the

mexi mum rate of flow plus an allowance to deplete stored

vol unes.

iv. Di si nfection may be provided either upstreamfrom ponds, or the
pond effluent may require disinfection.

V. When chlorination is utilized to disinfect punped flows, the

detention tinme of the holding pond chlorination facilities shall

provide a minimm of 30 minutes of contact tine, based on the

mexi mum desi gn punping rate in accordance with the regul ations

and standards contained in this chapter.

F. Design Loadings. Loading rates shall be based on the nost critical value as

determned by the liquid and nutrient application rates, or total application amunts
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for other constituents (such as boron, salts, pH-alkalinity, copper or sodium etc.),

present in such concentrations as could produce pollution of either the soil, cover

crop, or water quality. Total weekly application (precipitation plus |iquid |oading

rate) shall not exceed two (2) tines the design |loading rate. This higher than con-

ventional |loading rate shall be used only to balance seasonal water deficits, and

groundwat er quality standards shall not be exceeded unless a variance to the violated

st andard has been approved by the State Water Control Board.

1. An overall water balance shall be investigated in accordance wth one of

the follow ng equati ons based on design criteria:

i. lrrigation or Infiltration

Design precipitation + effluent applied

evapotranspiration + hydraulic conductivity.

ii. Overland flow

Design precipitation + effluent applied = evapotranspiration

|+

hydraulic conductivity + runoff

2. Design precipitation shall be the wettest year for aten (10) year period

(return frequency of | year in 10). Mninmumtinme period for this analysis shoul d

be 25 years. Average monthly distribution (average percentage of the total

annual precipitation that occurs in each nonth) shall be assuned.

3. Design evapotranspiration (monthly) shall be 75% of average nmonthly pan

evaporation values collected at official weather stations wthin or contiguous to

the Commonweal th of Virginia and should be representative (sinilar geographically

and climatol ogical) of the proposed site.

4. Design hydraulic conductivity shall be a given percentage (see table 9)
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of respective |aboratory and field nmeasurements which yield the rate at which

wat er passes through the soil under presoaked conditions.

The Test Methodol ogy should be in accordance with current published

procedures made available to the Division.

Table 9: Design Hydraulic Conductivity

Type of Test Percent of mini num nmeasur ed

value to be used in design

Saturated Vertical 7

Hydraul i ¢ Conductivity

ii. Basin Infiltration 12.5
iii. Cylinder Infiltrometers 3
iv. Air Entry Perneaneter 3
V. (Oher - to be evaluated by the Division)

5. During periods of application, the applied nitrogen shall be accounted

for through: i. crop uptake and harvest; ii. denitrification, iii. additionto

surface water and ground water, or storage in soil. In winter, site |oadings for

slow rate systens shall not exceed the hydraulic design for those particul ar

months. Wnter application of treated effluent may be provided only:

i. to cool season grasses, and

ii. following three (3) consecutive days of mninmumdaily tenperatures

in excess of 250F and naximumin excess of 40°F.

6. The annual l|iquid |oading depth for plant nitrogen requirenments shall be

determ ned by the follow ng equation:

L=N27C
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Wher e:
N = Crop nitrogen uptake, |b/acre/yr.
C = Total nitrogen concentration, ng/l
C = TKN + NO2-N + NO3-N
L = Annual liquid |oadings depth, ft/yr.

TKN= Total KJELDAHL nitrogen = organic N + NH3-N

7. The monthly nitrogen |oading rate design should be distributed over the

growth cycle of the particular crop, as nuch as practicable.

8. If other nutrients, organics, or trace elements are present in concentra-

tions critical to either crops, soil, or water quality, then a total nass bal ance

simlar to that for nitrogen shall be investigated for each critical element or

conmpound.

9. The land application design average rate shall be determ ned by the

climatic conditions, selected crops, and soil characteristics. However, the

mexi mum application rates in terms of depth of effluent applied to the field area

shall be as follows:

i. One-fourth (0.25) inch per hour.

ii. One (1) inch per day.

iii. Two (2) inches per week (one (1) inch per week in forest field

areas used for year round application).

G Field Area Design. Field area is defined as the area of |and where

renovation of wastewater takes place (area under actual spray or distribution pattern).

The field area shall be designed to satisfy the nost critical |oading parameter (i.e.,
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annual |iquid |oading depth) according to the follow ng equation:

Field Area (acres) = Q D*365/(365-9)

Were: Q = Wastewater flow in (acre-inches/week)

D = Applied depth in inches/week

S = Mninmumrequired storage capacity + annual resting

periods during the application season when no waste can be | and

applied.

1. The mininmum storage capacity shall be the average design volume of flow

accunul ated over a period of 60 days, unless other storage periods are justified

by climatic data. It should be noted that the field area equati on does not take

into consideration the area needed for reserve capacity or future expansion (no

| ess than 25% of design field area).

2. The field area shall be divided into smaller sections for application to

allow for rotational use of these sections. Rot ati onal operation shall be

designed to provide the maxinum resting periods for field areas. The

distribution system shall be designed to neet the requirenment for alternating

application to the field area sections. Mninumresting periods shall be t (2)

days, one (1) day and two (2) weeks for irrigation, overland flow and infiltra-

tion-percolation, respectively. Maximmwetting period shall not exceed five (5)

days, one (1) week, and one (1) day respectively for irrigation, infiltration-

percol ati on, and overland flow, respectively. Resting and wetting periods depend

on soil types, climatic conditions, harvesting requirements, etc.

3. The field area(s) shall be adequately enclosed with suitable fencing to

prevent access to livestock and the public where necessary. Si gns shall be
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posted at sufficient intervals (100 to 300 feet) around the entire perineter of

field areas to identify the land treatnment operation and specify access precau-

tions.

4. A groundwater monitoring systemshall be provided in accordance with the

permit or certificate requirements. A mininmumof one (1) upgradient and t (2)

downgr adi ent nonitoring wells shall be provided. The well location(s), along

with typical well construction specifications, shall be subnmitted with the

proposal . Upon installation, the driller's log shall be submitted. Additional

monitoring well locations may be required if deemed necessary upon eval uation of

monitoring data. The results of any required sanpling and testing of groundwater

shall be submitted to the Division for evaluation in accordance with the

operating permt.

5. Representative agriculturally related soil tests are required on crop

dependent systens to ensure adequate vegetative cover. The growi ng and

mai ntai ning of a vegetative cover on application sites i

a very integral

part of the system The plants prevent soil erosion and wutilize nutrients

and water. The system design should provide for a proper bal ance between

applied ampunts of water and nutrients. The designer may wish to consult

with both agronomic and nutrient managenent specialists on these matters.

The design shall address crop and nutrient managenent.

6. The wastewater application schedule should be worked around the plans for

harvesting. A minimum of 30 days shall be required between the |ast day of

application and utilization of all crops. Crops which will be consuned raw by

man shall not be grown in |and application field areas.
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7. Information on the proposed crops and their intended use nay be forwarded

to the Virginia Department of Agriculture and Consumer Services for evaluation.

H  Low Intensity Design. The lowintensity application or irrigation field area

should be as flat as possible with maxi mum sl opes of five (5) percent or less. The

design of low intensity irrigation of treated effluent shall provide for nutient

management control. Wien it i

necessary to locate field areas on slopes of eight (8)

to twelve (12) percent, special precautions shall be taken to prevent seepage or runoff

of sewage effluent to nearby streams. Dikes or terraces can be provided for field

areas, together with runoff collection and return punping equipnent. The maxi rumfield

area slope should be twelve (12) percent. The irrigation field area shall be |ocated

a minimum di stance of 50 feet fromall surface waters.

1. Five (5) feet of well-drained loany soils are preferred. The mninmum

soi | depth to unconsolidated rock should be three (3) feet. The hydraulic con-

ductivity should be between 0.2 - 6 inches/hour.

2. The mininmumdepth to the permanent water table should be five (5)

feet. The minimumdepth to the seasonal water table should be three (3) feet.

Were the permanent water table is | ess than five (5) feet and the seasonal water

table is less than three (3) feet, the field area

application rate shall be designed to prevent surface saturation. In addition,

underdrain and groundwater punping equi pment may be required.

3. The nmethod of applying the liquid to the field shall be designed to best

suit prevailing topographic, climatic, and soil conditions. Two (2) mnethods of

application are:

a. Sprinkler systems with |ow trajectory nozzles or sprinkler
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heads to wuniformy distribute the applied effluent across a

specified portion of the field area. Application is to be

restricted in high winds that adversely affect the efficiency of

distribution and spread aerosol nists beyond the field areas.

| o

Ditch irrigation systenms that utilize gravity flow of effluent

t hrough ditches or furrows, fromwhich effluent percolates into the

soil. For uniformty of distribution, the slope of the field area

is to be uniformand constant.

4. The height of spray nozzles, pressure at the spray nozzles and spaci ng of

the laterals shall be adequate to provide uniformdistribution of the effluent

over the field area. The design height and pressure of the spray nozzles shall

avoi d damage to vegetation and soil.

5. Adequate provisions shall be made to prevent freezing and corrosion of

spray nozzles and distribution |lines when the systemor a section of the system

is not in operation.

6. Appropriate vegetation shall be maintained uniformy on all field areas.

Usual |y water tolerant grasses with high nitrogen uptakes are used. Over seeding

with cool season grasses mmy be necessary during the fall season, prior to

October 15 of each year. Silviculture sites and reuse irrigation sites may al so

be used with this type of |and treatment.

I. Rapid Infiltration. This form of treatment requires the |east anmount of

land. Renovation is achieved by natural, physical, chemical, and biological processes

as the applied effluent noves through the soil. Effluent is allowed toinfiltrate the

soil at arelatively high rate, requiring a field area with coarse grained soils. This
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system is designed for three (3) nmin purposes: i. ground water recharge, ii.

recovery of renovated water using wells or underdrains with subsequent reuse, or iii.

di scharge and recharge of surface streans by interception of ground water.

1. Five (5) feet of sand or loany sand is preferred. Soil grain size should

be greater than five one hundredths of a millinmeter (.05 mm in size. The

hydraulic conductivity should be greater than two (2) inches/hour.

2. The permanent ground water table shall be a mininmmof fifteen (15) feet

below the land surface. Wth this nethod, a recharge nound is not uncommon and

shal | be properly evaluated by the consultant. A m ninum di stance of ten (10)

feet should be maintained between the |and surface and the apex of the recharge

mound (during worse-case situation). Lesser depths may be acceptabl e where under

drai nage i s provided.

3. Spreading and spraying are the two (2) main application techniques that

are suitable for infiltration-percolation.

4. Design application rates will vary according to the site area, soil,

geol ogy, and hydrol ogy characteristics.

5. The buffer distances fromextrenities of field areas to private wells

shoul d be at |east 400 feet.

J. Overland Flow. Renovation of wastewater is acconplished by physical,

chem cal, and biological nmeans as applied effluent flows through vegetation on a

relatively inperneable sloped surface. Wastewater is sprayed or flooded over the upper

reaches of the slope and a percentage of the treated water is collected as runoff at

the bottomof the slope, with the remainder |ost to evapotranspiration and percol ation.

Overl and systens shoul d be capabl e of producing effluent at or bel ow secondary |evel;
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however, additional treatment units may be needed to achieve the permtted effluent

limtations.

1. Soils should have minimal infiltration capacity, such as heavy clays,

clay |loanms or soils underlain by inperneable | enses. The restrictive layers in

the soil should be between one (1) to two (2) feet fromthe surface to maintain

adequat e vegetation. The hydraulic conductivity should be | ess than two-tenths

(0.2) inches/hour. Field area

sl opes shall be | ess than eight (8) percent. Mnitoring wells shall be provided.

2. Renovated water shall be collected at the toe of the slope in cut off

ditches or by simlar neans and channelled t

a nmonitoring point and disinfected

as required.

3. The effluent application nmethod should achieve a sheet flow pattern that

wi || produce maxi mum contact between the applied wastewater and the soil medi um

This can be acconplished by lateral distribution nmethods, |ow pressure sprays

and noderate to high pressure inpact sprinklers discharging onto porous pads or

aprons designed to distribute the applied flow while preventing erosion. Mxinmm

application rates in ternms of depth of effluent should be |less than ten (10)

i nches per week.

4. Perennial field area vegetation shall be required. Hydrophilic or water

tolerant grasses are usually grown with this type of system

K. Aternative Design. Information submitted for approval of other natural

treatment systens and reuse alternatives shall include performance data obtained from

either full-scale systens sinmlar to the proposed design, or pilot studies conducted

over a testing period exceeding one (1) year, to a period of two (2) years, based on
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test results.

Speci al consideration should be given to the follow ng factors in planning

and design of natural systens:

1. Many aquatic plants are sensitive to cold tenperatures and may require

the use of a protected environment or operation on a seasonal basis. Sone plants

may be consi dered unacceptable for use and their growth nust be controlled.

2. Control of insects, particularly nmosquitos, is normally required for

constructed wetl ands and aquatic plant systenms. The use of nosquito-eating fish

and water depth adjustnents are reconmended.

3. Sone constituents which may be present in wastewaters, particularly those

having high industrial |oads, are toxic to many aquatic plants. Therefore, tests

shoul d be conducted to identify possible toxics prior to selection of the aquatic

pl ant speci es.

4. Natural systens utilize a higher life formof |ess diversity than found

in nore conventional biological treatnment systens. This lack of biological

diversity may reduce treatnent perfornmance. Constructed wetland and aquatic

pl ant systems could be nore susceptible to long term process upsets. Therefore,

the effects of fluctuations in climte and wastewater characteristics is

extrenely inportant in the design of natural systens.

5. Some aquatic plant and ani mal species have the potential to create a

nui sance condition if inadvertently released to natural waterways. Federal,

state and local restrictions on the use of certain aquatic plants and ani mals

shal | be consi dered.

6. Harvesting and the use or disposal of aquatic plants should result in
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removal of organics, solids and nutrients such as nitrogen and phosphorous from

the APU effluent. Managenment of residual matter shall be in accordance wth the

regul ati ons and standards contained in this chapter.

12 VAC 5-581-950. Constructed Wetl ands.

A. Design. These unit operations typically consist of inundated or saturated

medi a supporting flora and fauna typically found in natural wetlands. Two basic

designs are referred to as: i. Subnmerged Flow Systens (SFS) and ii. Free Witer Surface

Systens (FW5). Terns are al so consi dered synonynous with these systens include:

i. Rock-plant filters.

ii. Marsh-reed filters.

iii. M crobi al rock-plant filters.

iv. Artificial wetland bio-reactors.

1. The design of constructed wetlands is considered non-conventional

technol ogy. Design |oading values shall be established in accordance with the

type of treatnent proposed, established performance data, and site specific

features. The use of indigenous wetland flora is reconmended provided that those

speci es proposed have been evaluated as suitable for such use by technical

experts qualified to make such judgenents. Certain flora and fauna nmay be

restricted for use in constructed wetl ands.

2. Al constructed wetlands shall be preceded by pretreatnment of sewage,

established as at | east equivalent to primary treatment in accordance with the

regul ati ons and standards contained in this chapter. Constructed wetlands nay be

preceded by secondary or better treatment when used for effluent polishing,

nutrient reduction, or advanced treatment.
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3. The design of individual constructed wetlands shall provide the

appropriate features specified for pond treatnent systems in accordance with this

chapter. Required detention tinmes may vary fromone (1) day to 20 days or nore,

in accordance with the type of pretreatnment and the issued pernit or certificate

effluent limtations.

4. The followi ng factors shall be considered in the selection of the design

hydraulic and organic |oadings: strength of the influent sewage, effectiveness

of primary and/or secondary treatnment, type of nedia, anbient wastewater

tenperature for winter conditions, and treatnment efficiency required.

5. For design flows of 0.1 nmgd or nore, the treatment system shall be

divided into multiple units that can be operated separately. Each unit shall

have the ability to be sufficiently drained for operational maintenance. Design

considerations may include parallel treatnment streams or trains which can be

oper ated i ndependent|ly of each other.

6. The constructed wetland units shall be designed to operate with plug flow

type hydraulics. A proper length to width ratio to achieve this condition should

be considered in the design of each system The inlet design shall provide for

proper distribution of the influent.

7. Al treatnment units shall be provided with outlets that can w thdraw flow

at various depths (a mininmumof three). FW5 outlets shall be subrmerged and be

able to exclude floating detrital material and scum

8. The design shall allow for each unit to be taken out of service at any

time and its flows routed to another unit. The treatnment systemnust be capabl e

of treating the daily average flowwith the |argest unit out of service.
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9. Al FW systenms shall be situated so as to minimze the adverse effects

of the prevailing w nds.

10. Al systems should maintain a mninmum slope along the bottomof at |east

0.075% to facilitate draining.

11. Constructed wetland design should allow inlet and outlet depth |evels to

be raised and |lowered in order to: i. vary water levels within the unit basin,

ii. provide the ability to flood the nedia surface when necessary and iii. to

drain the unit basin sufficiently for nmintenance.

B. Features.

1. SFS systens shoul d be designed to prevent uncontrol ed surface pondi ng of

wast ewat er . Design flow depths exceeding 24 inches shall be justified by

eval uation of adequate performance data. The hydraulic |oading of these systens

should be |imted to the effective hydraulic capacity of the nediain place. The

effective hydraulic capacity will be a function of the clean nedia's hydraulic

capacity reduced by root intrusion, biological slinme |ayer, detritus, algae, and

ot her Dbl ockages. Hydraulic |oadings exceeding one (1) gallon per day per square

feet of total surface area shall be substantiated by evaluation of adequate

per f ormance dat a.

2. FW5 systenms shoul d be designed to prevent scour, erosion, and plant danmage

during peak flow periods. Design flow depths exceeding 12 inches shall be

justified by an evaluation of adequate performance data. The hydraulic |oading

of these systenms should be linmited to the open channel carrying capacity of the

unit at full growth. Design organic |oadings exceeding ten (10) pounds of

influent BOD5 per day per acre of surface area shall be substautiated by
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eval uation of adequate performance data.

3. The flow pattern and depth shall provide for a uniform environnment and

growt h conducive to wetl ands.

4. Plants should be placed no greater than 66-inches apart (center to

center). Al plants to be used should be healthy, insect free, and undamaged. A

broad diversity of plant species within any unit is reconmended. Harvesting of

dead wetl and vegetation and detritus plant matter is recommended.

5. The follow ng specifications shall be considered as mnimumrequirenents

for material specifications of constructed wetlands rock nedia:

a. Crushed rock, slag or sinmilar nedia should not contain nmore than

5. 0% percent by weight of pieces whose |ongest dinension is three

times its |least dinmension. The rock nmedia should be free fromthin,

elongated and flat pieces and should be free from clay, sand,

organic material, or dirt. The nedia should have a Mhs hardness of

at |east 5.0.

b. Rock nedia, except for the top planting |ayer, should conformto the
followi ng size distribution and gradati on when nechani cally graded
over a vibrating screen with square openings:

i passing six inch sieve - 100% by wei ght;
i retained on two inch sieve - 90 - 100% by wei ght;
. passing one inch sieve - < 0.1% by wei ght;

c. Rock nedia shall be rinsed or washed to renobve sedinment. This

washi ng should be sufficient to renmove any significant amunts of

dirt or accunul ated debris. The proper placenent and installation
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of media is vital to the success of the system Undue conpaction

exerted on the nedia's surface, as it is installed and after its

installation, can fracture and consolidate the nedia. The

i ntroduction of foreign fine particles and fracturing can adversely

affect the systemls hydraulic conductivity. Therefore, the

foll owi ng guidelines are recomended:

i A layer of smaller rock (0.5 - 1.0 inches) may be

used on the top of the unit to ease planting of the

vegetation and aid in vector control.

ii. Media  shoul d be uniformy placed avoiding

conpacti on.

iii. Conpacting operations should not be allowed on the

surface of the nedia after final placenent.

iv. Depressions shall be |eveled and snpothed over to

prevent pondi ng.

V. Provisions should be made prior to planting to
provide water and nutrients to the plants if the system
start-up will be del ayed.

6. Oher nmedia specifications shall be in accordance with filtration

standards as provided in this chapter.

C. Performance.

1. The Total Suspended Solids (TSS) renoval efficiency of the constructed

wetland units is dependent on the quiescence of the flow through the units.

However, if the facility is unable to neet its permtted paraneters, alternate
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means of solids removal nust be pursued.

2. Current constructed wetland technol ogy has not denpnstrated the ability

to consistently nitrify typical domestic strength sewage influent to neet average

flow pernmit linmtations below 5 ng/l of ammonia. The design of any constructed

wetland to achieve a pernmit or certificate effluent limitation of 5 ng/l, or

| ess, of ammponia, shall consider the use of a separate nitrification process.

3. The performance of constructed wetlands i

a function of the primry

and/ or secondary treatnment efficiency preceding the units, i.e. fraction of

remai ni ng BODg, and TSS.
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ARTI CLE 10.

NUTRI ENT CONTROL.

12 VAC 5-581-960. Nutrient Reduction.

12 VAC 5-581-970. Biological Nitrification.

12 VAC 5-581-980. Ammoni a Stri pping.

12 VAC 5-581-990. |on Exchange.

12 VAC 5-581-960. Nutrient Reduction. The goal of nutrient reductionis to produce an

effluent quality to neet effluent limitations for phosphorus, ammnia nitrogen and

total kjeldahl nitrogen (TKN). All designs should be based on pilot plant studies or

full scale operating data obtained at design | oadings.

The following nutrient control processes will be considered:

a. Natural Systems - Aquatic plant renmoval (APU) and proper plant manage-

ment .
b. Suspended growth systems wi th adequate sludge treatnment and nanagenent.
c. Attached growth system

d. Covered anaerobi c ponds.

e. Packed bed filters.

A, Aquatic Plant Systenms. This natural treatnent process involves three (3)

phases: aquatic plant growth, harvesting and nmanagenent. Desi gn should be based on

seasonal climte and available sunlight in accordance with the provisions of this

chapter. The basin or channel shall be based on achieving the required renoval rate at

the mni mum encountered liquid tenperature and shall include sufficient capacity to

achieve pernmt requirements during periods of |low tenperatures and little or no
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sunl i ght.

1. It has been reported that for maxi mum nitrogen assimnilation, theoretical

detention times vary from days to weeks. The detention time is considered

directly related to pond inmersion tenperatures (between 12 and 25 degrees

cel sius C) and i ndependent of tenperature between 25 and 33 degrees C_ Detention

time can be shortened by bi omass control.

2. Culture depths should be established to achieve optinmum nitrogen

assimlation. Adjustments in detention time should be considered for the

variation in culture depth. Basin or trench depth should be as shallow as

possi bl e and be designed to prevent seasonal performance problens.

3. Facilities should be provided for the addition of nutrients, such as

carbon di oxide, iron and phosphorus, as required.

4. Plant harvesting is the primary nmeans of bionmass control but can al so

serve to renove suspended solids and chenmical precipitants. Har vesting of

aquatic plant biomass is divided into three (3) phases: concentration, dewatering

and drying. Biomass concentrations of one (1) to two (2) percent by weight can

be achieved by either coagulation, flocculation and sedinmentation by various

coagul ants and by use of gravity filters (e.g., Sandborn Filter) with filtrate

return. Further concentration to ten (10) to 20 percent solids is possible wth

dewatering by filtration or by self-cleaning centrifugation. Mcroscreens and

upflow clarifiers are not reconmended because of operation problens and design

defi ci enci es.

5. Biomass control can be acconplished by use of fixed scrapers or floating

harvesters with water surface barriers, or by providing settling areas in basins
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or other flow channels fromwhich the plants are harvested.

6. Drying of harvested plants can be acconplished by air drying on asphalt

pavement or other suitable pavement which will allow nmechanical spreading and

collections. Drainage should be returned to the treatnment works.

7. Biomass Managenent includes: i. disposal through incineration and
landfill (may be subject to permit or certificate issuance), ii. reuse through
processing as a high protein aninmal food supplenment and iii. agricultural use as

a soil conditioner or fertilizer.

B. Biological Nutrient Renoval.

1. Phosphorus Renpval . Phosphorus control typically involves the use of

activated sludge biomass exposed to varying levels of dissolved oxygen.

Anaerobi ¢ conditions select organisns that rel ease phosphorus and store car-

bonaceous substrate. Bi omass is processed through anaerobic conditions t

a

conbi nati on of anoxic and aerobic conditions. The subsequent exposure to

di ssolved oxygen results in biological netabolism of stored organics wth

subsequent upt ake and storage of phosphorus by the bionass.

a. Anaerobic conditions are defined as a reactor volume containing | ess

than 0.2 ng/l of both dissolved oxygen and nitrate-nitrogen. This

sel ection may be provided within a reactor or reactors (minstream

processes) wutilizing controlled recycling of activated sludge.

Processed flows from additional treatnment operations (sidestream

processes) may also be utilized.

b. The efficiency of biological phosphorus renmoval is highly dependent

on the influent |evels of phosphorus and biodegradable substrate
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(BOD or COD). The optinmumratio of process influent total (5-Day)

BOD to phosphorus appears to be approximately twenty (20) to achieve

final effluent |evels of phosphorus of one (1) ng/l or |ess.

It is necessary to reduce dissolved oxygen and nitrate levels within

influent and recycled flows to the anaerobic reactor to |evels that

will not exceed a level of 0.2 ng/l within the anaerobic biomass.

The anaerobic reactor should be subdivided into two (2) or nore

conpartnments with a total hydraulic retention tinme of one (1.0) hour

or nore. The anaerobic fraction of the process bi omass shoul d not

be less than twenty five (25) percent of the total. An operating

mean cell residence time of ten (10) days or nore shoul d be provided

for opti mum phosphorus renoval .

For final effluent limtations requiring less than three (3) ng/l of

total phosphorus, the need for effluent filtration, and/or chemcal

addition, to renove suspended solids shall be eval uated.

2. N trogen Rermobval. This process involves activated sludge bi omass subj ect

to anoxic conditions to pronmote the reduction of nitrate nitrogen to nitrogen gas

whi ch escapes to the ambient air.

a.

| o

Anoxi c conditions are defined as a dissolved oxygen |evel of 0.2

ng/l or less and a nitrate nitrogen |evel exceeding 0.2 ng/l.

Conpl ete denitrification can recover fifteen (15) percent or nore of

the dissolved oxygen utilized for conplete nitrification. In

addition, denitrification can recover approximately one-half of the

al kalinity utilized for nitrification.
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C.

wast ewat er

| o

|P

A sufficient level of carbonaceous energy in the form of a

bi odegradabl e organic substrate nust be provided to the anoxic

reactor to achieve the design denitrification potential. The degree

of nitrogen removal wll be a function of the ratio or the

car bonaceous energy |level available, to the | evel of TKN oxidized to

nitrate nitrogen. The mininumratio of influent total (5-day) BOD

to TKN appears to be approximately ten (10) or nore to achieve

effluent levels of ten (10) ng/l or less of total nitrogen.

g
el

ete denitrification may require at |east two (2) anoxic stages

with a total hydraulic retention time of one (1) hour or nore. The

anoxi ¢ mass fraction should be based on the specific growth rate of

the nitrifying/denitrifying mcroorgani sns and the operating nean

cell residence time. However, the anoxic mass fraction should be

approxi mately twenty five (25) percent or nore of the system

bi omass.

A flexible operating nean cell residence tinme should be provided

around a typical value of ten (10) days depending on the wastewater

tenmperature. The capacity to recycle flow of nitrified activated

sludge to the anoxic reactor should exceed three (3) times the

average daily raw sewage fl ow.

Denitrification. |If pilot plant data cannot be obtained for the specific

involved, denitrification reactors should be sized through acceptable

ki neti c nodel s.

The average wastewater characteristics for both raw influent and

primary (settled) effluent, if applicable, shall be established as follows:
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i. Both the total and soluble BOD and COD and the

bi odegr adabl e fractions of each paraneter.

ii. The nitrogen fractions; ammonia, TKN, NO3-N

iii. Total and sol ubl e phosphorus

iv. The specific growth rate of nitrifying bacteria.

V. The design wastewater tenmperature and pH.
1. A supplenental organic substrate feed to a denitrifying

reactor may be utilized to achieve denitrification if the influent and recycled

flows from the mainstream process do not provide a sufficient amunt of

substrate. Methanol is conmmobnly used because of |esser cost and | ower sludge

yield. Methanol requirements should be conmputed as foll ows:

Met hanol requirements (ng/l) = (2.47)(Influent Nitrate-
Nitrogen (nmg/l)) + (1.53)(Influent Nitrite-Nitrogen (nmg/l))
+ (0.87)(Influent Dissolved Oxygen Concentration).

Chemical feed punps shall be provided in duplicate.

Al ternate

organi c substrate sources mmy be considered with chemical dosages deternined

stoichionetrically.

2. The ampunt of nethanol or other organic substrate source feed

nmust be closely controlled because excessive feed would result in aresidual BOD

in the treatment works effluent. A neans of automatically pacing the feed to the

incoming nitrate concentration shall be provided. Fl ow pacing shall not b

accept abl e because of varying nitrate concentrations.

3. The denitrifying reactor shall be followed with an aerated
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stabilization tank with sufficient detention tine to renmpve any excess oxygen

demand

resulting from organic substrate source addition and to polish the

treat nent works effl uent.

4.

|

|©

Clarifiers should be designed with a maxi mum settling overflow rate of

about 1200 gallons per square foot per hourly day at peak flow A

surface skinming device with provisions for returning scum to the

denitrification tank shall be provided. The design should be simlar to

that of secondary clarifiers as provided in this chapter.

Dual return punps shall be provided, each with the capacity to return a

m ni mum of 100 percent of average flow upstream of the denitrification

reactor(s). Provisions shall be made to transport sludge from the

settling basin to the nitrification systemin the event that nitrifying

sl udge i s unavoi dably discharged into the denitrification system

Denitrification Design should address the foll owi ng paraneters:

a. Sludge yield - 0.15 to 0.25 pounds of cells per pound of methanol;

0.5 pounds of cells per pound of glucose, 0.1 pounds of cells per

pound of COD (based on met hanol).

| o

Sl udge Age - mini mum sl udge age to allow mtosis is one-half (0.5)

days at 20 t 0 Cand tw (2) days at 10 C. Wth a safety factor

of seven (7), a design sludge age of 3.5 to 14 days should be

considered for tenperatures of 109C to 30°C, using the wastewater

tenperature dictating the design val ues.

| (@]

pH

9.0. The optimum pH range is 6.5 to 7.5. Facilities for pH
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adj ust ment shoul d precede the denitrification reactor if necessary.

d. Mxed liquor volatile suspended solids - 1200 to 2000 ng/|.

e. Detention time - two (2) to four (4) hours.

7. Ponds utilized for denitrification shall be considered on an experinental

basis only. Ponds nust be covered to prevent wind mxing and photosynthetic

oxygen production. Unsuccessful operation has been reported for tenperatures

bel ow 14 C.

D. Sel ector Systens. These processes are designed to provide a conpetitive

advantage to mamintain a desired group of mcroorganisms within the process. Systens of

this type which will be accepted on an experinmental basis (unless sufficient operating

data are nmade avail able) are as foll ows:

1. Activated sludge biomass may be subject to extended aeration conditions

to acconplish carbonaceous organic oxidation (oxic) and nitrification wthout

settling. Denitrification may be acconplished by introducing the nitrified

effluent fromthe reactor (the mxed |iquor) to established anoxic conditions.

The anoxic effluent mixed liquor is settled i

a clarifier from which return

sludge is recycled to the aeration phase for BOD removal. In this process a

suppl enentary organi ¢ carbon source is not used, as endogenous respiration of the

m xed liquor suspended solids will satisfy the carbon requirenment for biol ogical

met abol i sm

2. Activated sludge reactors may be utilized in series, followed by a

clarifier, with nitrified activated sludge biomass returned to a conbination of

sel ectors or anaerobic or anoxic conditions established in separate basins. The

anaer obi ¢ and anoxic reactors should be m xed at a | evel sufficient to keep the
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solids in suspension.

a. Ntrification is achieved under aerobic or oxic conditions and nixed

liquor fromthe aerated basin(s) is returned to the anoxic basin(s)

at rates up to and exceeding three (3) tines the average flow rate

of the influent.

| o

Denitrification is obtained under anoxic conditions. The nitrate

contained in the aerobic mxed |liquor is reduced by the facultative

anaerobic bacteria in the anoxic basin(s), using the influent

organi c carbon conmpounds as hydrogen donors. Influent ammonia is

not nitrified in the anoxic phase.

E. Attached G owh Systems. Flooded and subrmerged fixed filmcontact reactors

or biomass support surfaces can be considered for nitrification and denitrification

applications in accordance with the provisions of the regulations and standards

contained in this chapter. Such designs shall be verified through subm ssion and

eval uation of satisfactory operating data. Possible alternatives include:

i. The use of biomass support surfaces |ocated within the downstream

sections of suspended growth reactors to provide anmoni a oxidation.

ii. The use of contact reactors for nitrification and denitrification.

1. Packed bed contact reactors should be designed in a manner similar to

gravity deep bed filters or pressure filters. Provisions shall be provided for

backwashi ng the reactor. Media may consist of silica, activated carbon, volcanic

ci nders, and acceptable synthetic materials. The smaller nedia will result inth

retention of bacterial floc in the filter, resulting in increased head, and

shortcircuiting of flow may develop through the filter, wunless frequent
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backwashing is provided. Larger nedia pernits operation wthout frequent

backwashi ng, although contact times are reduced, resulting in an increase in

ef fl uent suspended solids. High density nmedia larger than 0.5 inches in

effective size could produce backwashi ng problens and may require additional

backwashi ng capability.

2. Nitrate reduction of greater than 90 percent can be achieved wth fixed

filmcontact times of one (1) hour for one (1) inch aggregate and two (2) hours

for two (2) inch aggregate at tenperatures above |

C. The actual detention tine

necessary for the chosen nedia shall be based on pilot studies and should be

varied in accordance with the specific surface area of the nedia and tenperatures

expect ed. For well rounded sand of two (2) to three (3) nm dianeter, the

following guidelines for reactor sizing are suggested when pilot plant data

cannot be obt ai ned.

Fi xed Fil m Reactor Tine

(Based on Medi a Conposed

Wast ewat er Tenperature of Sand)
20 C 10 minutes
15 C 22 mnutes
10 C 45 mi nut es
5C 90 mi nutes

3. Provisions shall be made for feed of a bi odegradabl e carbon source, if

necessary, based on the guidelines specified for suspended growth reactors.

4. Additional clarification is not required follow ng the packed bed filter,

unl ess the permit specifies an effluent suspended solids concentration of five
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(5) ng/l or less.

5. Limted experinmental data are available for upflow contactors with

fluidized nmedi a beds and any design nust be supported by operating data obtai ned

from existing installations or from a thorough pilot scale study, including

requi renents for chem cal feed additions.

6. One (1) inch dianmeter stone nedia may be specified for upflow contactor

media to allow upflow operation without exceeding the scouring flow rates that

could result in backwashing or stripping of attached growth. The di sadvantages

of large nedia sizes include a reduction in contact time and increased effluent

suspended solids as conpared to smaller nmedia such as sand. For one (1) inch

di aneter or less nedia, size should be specified to achieve nitrate nitrogen

removals up to 90 percent with nethanol feed at tenperatures as low as |12 C_

Provisions should be made to remedy any head | oss build up during operation.

7. Actual upflow contact tinme should be provided in the range of one (1) t

four (4) hours at flowrates of 0.2 to 0.4 gallons per minute per square foot

respectively, for white silica sand media with an effective size of 0.6 mrmand a

uniformity coefficient of 1.5.

8. A source of carbon, if necessary, shall be applied to upflow contact

reactor influent based on guidelines outlined for suspended growth reactors.

Desi gn should be based on mini rum wastewater tenperature and meximum infl uent

ni trogen concentration. Provisions shall be made for conveying nitrogen gas from

the system

9. If the upflow contactor is operated properly, additional clarification

should not be required, unless the pernit or certificate issued specifies an
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ef fl uent suspended solids |evel of ten (10) ng/l or |ess.

12 VAC 5-581-970. Biological Nitrification.

Biological nitrification is a process whereby autotrophic nitrifying bacteria

convert ammonia nitrogen to nitrate nitrogen. This process is capable of renoving nost

of the nitrogenous oxygen demand from donmestic wastewater but does not renove the

nitrogen itself. Should nitrogen renoval be required, dentrification facilities nust

follow nitrification facilities. Al though the nitrification phenomenon has been

observed for sone tinme, unit process design for optinmumnitrification perfornmances has

only recently been enpl oyed.

If adequate performance data are not available, pilot plant evaluation for a

particular application shall be conpleted prior t

a full scale design proposal for

upgrade of existing facilities. The reconmended m ni mum or mexi mum desi gn capacities

are provided as guidelines and should be used if actual performance data or pilot plant

eval uations do not provide sufficient design information.

A. Single Stage Design. Single stage systems should be considered for cases

where nitrification nust be provided only during periods when wastewater tenperatures

are above (1300)(550F). For cases where nitrification nust be provided for prolonged

periods of tenperatures |ess than 130C, two st age activated sludge, biological nutrient

removal , or conbinations with fixed filmgrowth systems shoul d be consi dered.

1. The reactor design shall prevent short-circuiting. Pl ug fl ow basins

shoul d be used, with consideration given to dividing the reactor into a series of

conpartnments by installing dividers across the basin width wth ports through the

di vi ders.
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2. The aeration capacity shall be sized for the peak anmmonia | oad. Where

data are not avail able on ammoni a variation, a peak hourly ammonia | oad (I bs/day)

of 2.5 tinmes the average |oad (lbs/day) should be assunmed. The aeration supply

shoul d have a capacity determ ned by the follow ng fornul a where autonated bl ower

controls linked to D.O. probes are provided:

Aer ation supply = 800 cu.ft. per minute per total pounds of (BODg +NCD)
wher e: NOD = 4.6 x total kjeldahl nitrogen (TKN)

5 day BOD entering the aeration

BODs
basi n

The peak BODg and NOD nust be used to ensure around-the-clock

nitrification. The above air quantity should be doubled if automated bl ower

controls are not provided. The design should maintain a D.O_ concentration

greater than 1.0 ng/l.

3. Aeration basin detention tinme should be based upon pilot plant data on

the specific wastewater involved. Proper control of industrial discharges nust

be provided to minimze the possibility of biological toxins upsetting the

nitrification rates. The following mininumcriteria are suggested for mnicipal

wastewaters free of significant industrial wastes and which are subjected to

primary settling prior to aeration.

a. Sludge Age = 10 days or nore and F/M = 0.25 or |ess

wher e:

F/M= Total daily Ibs BOD5 to aeration basin divided by

average | bs active biomass in aeration tank

| o

Active biomass is neasured by the volatile portion of the suspended
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solids concentration within the aeration basin (MVSS).

4. Ntrification will destroy 7.2 Ibs of alkalinity per pound of NH3 - N

oxidized. If the wastewater is deficient in alkalinity, alkaline feed and pH

control nust be provided. Sufficient alkalinity should be provided to | eave a

residual of 30 - 50 ng/l after conplete nitrification.

5. The design of final clarifiers will be simlar to secondary clarifiers

serving suspended growth reactors. The basin shall be equipped with a surface

ski mm ng device. A mninmum biomass return rate of 25 percent and a maxi mum of

100 percent of the average daily flow shall be provided.

B. Two Stage Design. To assure year round nitrification, a two stage systemis

consi dered necessary. Superior performance of the two stage systems for both BOD and

NOD renoval is attributed to the selection of an optimum biomass. The BODg entering

bacteria. Properly operated contactors or high rate activated sludge systems shoul d

provi de acceptable first stage systens. The second stage activated sludge system

shoul d renove at |east 50 percent of the remmining BODg and provi de oxidation of 85

percent to 100 percent of the ammoni a nitrogen.

1. The aeration basin should be of the plug flow type with a mni num of

three baffled chanbers. The basin should be sized to handle the "design peak”

amoni a | oad at the | owest expected operating tenperature and opti mum pH.

2. Available information indicates that the optimum pH for nitrification of

wast ewat er anmonia will be in the range of 8.2 to 8.6. Limited research results

have indicated that the nitrifying bacteria can acclimte t

pH val ues | ess than

8.0. It is recommended that the follow ng information be used for gui dance until
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additional operational information is avail able concerning the effect of pH

pH Fraction of Optinmum Nitrification Rate
8.4-8.6 1.00
8.2 0.98
8.0 0.95
7.8 0.88
7.6 0. 80
7.4 0.68
7.2 0.58
7.0 0.48
6.8 0.38
6.6 0.30
6.4 0.24
6.2 0.18
6.0 0.13

Lime feed capability should be provided to mmintain the pH in the

aeration basin within opti numrange. Quantities of |inme needed shoul d be based

on i. pH adjustrment of inconming wastewater, ii. destruction of natural alkalinity
of 7.1 |1b CaCog/lb NH3 oxidized, and iii. maintaining residual alkalinity of 30 -
50 ng/l. Wen adequately buffered wastewaters are treated, it may be nore

econom cal to add additional tank capacity in |lieu of operation at optinmum pH.

3. Were performance data or pilot plant data are not available, the

following nitrification rates may be enployed in the design of the aeration

basin. These rates are established for optimumpH If the design is based on a
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pH range other than the optinmumrange, the nitrification rates shoul d be reduced.

Tenperat ure Nitrification Rate-Ibs NH3-N
(9 nitrified/ day/lb MVSS

5C .04

10 ¢ .08

15 C .13

20 € .18

25 C 24

30 ¢ .31

A MLVSS concentration of 1500-2000 ng/l| is recomrended.

4. Either diffused air or nechanical aeration may be used. The dissol ved

oxygen concentration in the aeration basin should be based on obtaining 3.0 ng/l

during average conditions but should never fall below 1.0 nmg/l during peak fl ow

condi ti ons.

a. The design of the aeration system should incorporate:

i. Critical wastewater tenperature,

ii. Mninmmdissolved oxygen concentration,

iii. Wastewater oxygen uptake rate,

iv. Wastewater dissolved oxygen saturation,

v. Atitude elevation of the treatnment works

vi. Aerator efficiency.

b. The stoichionmetric oxygen requirement of the wastewater can be

conput ed and expressed as daily pounds using the follow ng formul a:

(O required) = BOD5 fromlst stage + 4.6 (TKN)
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5. This oxygen requirement is somewhat conservative since neither all of the

BOD or NOD will be conpletely satisfied. |In order to balance the summer oxygen

requirement, provisions for one or nore of the follow ng reactor adjustments

shal | be included:

i Reduce the M.VSS concentration

i Adj ust the pH

iii. Reduce the volume in service and increase the oxygen supply

in remaining vol ume.

6. Design information for optimumsettling rates is limted. However,it is

reconmended that the final clarifier design be similar to secondary clarifiers

when operating data or pilot plant information is not available. A sludge return

capacity of 100 percent to 150 percent of the average flow is recommended.

Continuous and interm ttent sludge renoval capability should be provided. The

waste sludge quantities typically will be small in conparison to first stage

activated sludge quantities and may be conbined with first stage activated

sl udges for further processing.

C. Fixed Film Design. Various types of attached growth or fixed film unit

operations have been studied to determine their ammonia renpval capabilities.

Conventional standard rate contactors can provide a significant amount of nitrification

during warm nonths but, in general, do not provide consistent year round nitrification.

As in the suspended growh systenms, a separate fixed film unit operation for

nitrification is also deemed necessary to maintain consistent year round performance.

However, the use of fixed film biomass support surfaces within aeration basins have




VIRGINIA DEPARTMENT OF HEALTH Page 441 of

SEWAGE COLLECTION AND TREATMENT REGULATIONS

denonstrated effective nitrification. Biomass support surfaces would typically be

| ocated in the downstream end of aeration basins, occupying the | ast one-third of the

basin I ength. One of the mmjor advantages that fixed filmnitrification seens to have

over suspended growth nitrification appears to be stability. Contactor type reactors

used for nitrification typically include synthetic nedia for enhancing the surface

area to volune ratio which generally exceeds 25 square feet of total surface area per

cubic feet of nedia volune. These fixed filmcontactors generally may be classified

into one of the followi ng types based on media construction:

i. Colum or tower (top |oaded)

ii. Subnerged surface (plates or strands)

iii. Rotating disc (partially subnerged)

1. Numerous variations in features and arrangenments of fixed filmcontactors

have been investigated. Significant nitrification should occur through a fixed

film reactor, provided that the biomass surface area is properly sized and

uniformy |oaded with respect to influent |levels of soluble BOD and anmmpnia

nitrogen. No specific design |oading criteria or guidelines are proposed at this

time. A hydraulic |oading of one (1) gpmor |ess per square foot of specific

medi a surface has resulted in efficient nitrification of secondary effluent in

previous studies. Results of such studies also indicate that the organic |oading

shoul d be nmmintained at or below ten (10) pounds BOD5 per day per 1000 cubic foot

of nmedia surface. The results of pilot plant studies for specific applications

shoul d provi de design | oading values. Review of fixed filmnitrification design

wi |l be approached on a case-by-case basis. Influent wastewater characteristics

affecting nitrification perfornmance include:
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i Sol ubl e BOD

ii. Ammoni a Nitrogen

iii. Tenperat ure

iv. pH

V. Al kalinity

Vi . Toxicity (nitrifier inhibitors)

2. The values of nitrification performance are valid for wastewater

tenperatures greater than 160C (GOOF). At a given |oading rate, anmonia renoval

ef ficiency decreases non-linearly with decreasi ng wast ewater tenperature.

Loadi ng Rate Nitrification Performance
(gpm'sq. ft.) % Renmoval of Anmoni a
.50 90
75 85
1.00 80
1.50 75

12 VAC 5-581-980. Ammonia Stri pping.

Ammoni a stripping is the chenical - physical process by which di ssolved ammoni as

are converted to gaseous ammonia and removed from the wastewater by changes in the

surface tension of the air-water interface. The renoval of ammonia nitrogen in treated

effluent is the objective of this treatnment unit operation.

1. Ammonia stripping typically involves the addition of line to treated

effluent (secondary or advanced treatnment), followed by agitation in the presence

of air. Wastewater effluent with an adjusted pH of ten (10) or nore is usually

allowed to flow downward through speci al nedia. The anmoni a gas which devel ops is
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stripped out by the passing contact with outside air. These ammonia stripping

Therefore, before consideration can be given to ammonia stripping the mninumair

tenmperature nmust be deternined and provisions made to prevent freezing.

2. For effective conversion of anmmoniumto anmmoni a gas the system pH nust be

T

mai ntai ned at a mnimumof 10.5 on a continuous basis. The elevation of the p

of the wastewater for conversion of the ammoniumto ammoni a shoul d be sel ected

fromthe ammonia solubility curve versus pH.

Ammoni a stripping units may be of countercurrent operation or utilize

cross flow air novenments. Mninization of scale formation may be obtained by

countercurrent operat i on.

3. The loading applied to the stripping reactor should not exceed |250

pounds of wastewater anmoni a per hour per square foot of cross-sectional nedia

area. The gas-liquid ratio shall normally be in the range of two (2) to four (4)

expressed in terns of pounds per square foot per hour of air, divided by pounds

per square foot per hour of wastewater.

4. The reactor nedia shall be: i. resistant to continuous |oading of high pH
liquid, ii. consist of material which can be readily cleaned of scal e deposits,
and iii. structurally sound. Facilities shall be provided for nedia cleaning,

consisting of either manual neans, or high pressure jets of water, or other

approved neans. Provisions shall be made for treatnment of washdown waters and

scal e removed from the packi ng nedi a.

5. In areas where reliability is questionable due to physical restraints of

the system a back-up systemfor nitrogen renoval shall be required. Duplicate
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punping units are required where punping is enployed to apply or renove the

liquid.

6. Facilities shall be provided for post pH adjustment.

7. Considerations shall be given to rennte |ocations for stripping reactors

in relation to bodies of water. Each proposal shall include sufficient

information to substantiate expected plume dispersion areas and, if necessary,

removal of ammonia gas fromthe plune.

12 VAC 5-581-990. |on Exchange.

lon exchange may be utilized as a unit operation in which ions are exchanged

between two different materials, usually a solid-liquid, but may involve a liquid-

liquid exchange. In wastewaters, the exchange usually involves a solidresin naterial

consisting of readily ionized conpounds. Treated effluent (secondary or advanced

treatment) passes at a controlled rate through a certain volume of resin within a

contactor. The renoval of 90-95 percent of the ammoni a nitrogen can be achi eved by

such treatnment. lon exchange may al so be utilized for renoving heavy netals, nitrates,

phosphates, sulfides, phenol, and chl orophenols from wast ewaters.

1. The process specifically designed for anmonia nitrogen renpval uses a

clinoptilolite resin. Many of the design considerations are applicable to other

types of ion exchange treatnent, including:

a. Flow, total dissolved solids, suspended solids, ion specific

concentrations, alkalinity, pH, and resin structure.

b. The rate of exchange based upon selectivity of the resin, the

exchange capacity of the resin, waste strength, and the effluent

requi renents.
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| (@]

The exchange capacity and break through point.

| o

Certain

contam nants which create

treat nent

problems in the

operation of ion exchange.

Where these contam nants exist, their

r enoval

shal |

be provided for if necessary through the nethods of

pretreatment listed in Table 10.

Cont am nant

Suspended Sol i ds

TABLE 10
Ef f ect

Blinds or seals resin

Organi cs

Oxi dant s

I ron, Manganese,

and Dissolved Solids

nmedia with particl es

Large nol ecul es
(e.g. humc acids)
will foul strong base

Sl owl y oxi di zes
resins. Functional
groups becone

i abl e (unstable)

Coats resin with
charged particl es.

2. Cdinoptilolite mneral

Renoval

Coagul ati on and
filtration

Car bon absorption or
use of weak base resins
only resins (high pH)

Avoi d prechlorination
or neutralize the chlorine.

Chenical clarification
or aeration depending

on nature of solids.

shoul d be crushed and screened resulting in par-

ticle sizes in the

range of 20 x 50 nesh.

Il on exchange capacities and

selectivity shall be determined in pilot

wast ewat er in question.

pl ant

studies for the particular

The pH of the influent to the exchange resin contactor

should be in the range of 4-8.

3. The following paraneters shall

be considered for design of the ion-

exchange contactor:

a.

Flow rates in the range

5 to |

resin vol unmes per hour
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| o

| (@]

| o

|P

| —

|(Q

| =

are normal but the specific design |oading shall be confirned by

pi l ot studies or performance data.

The contactors may be gravity or pressure type units.

A mininum of two units is required. The nunber of

contactors required is governed by the | ength of cycle which can

be achieved while still neeting effluent quality goals. This

shall be determined by pilot tests on the specific wastewater

i nvol ved.

The number of contactors shall be adequate to treat the

mexi mum flow rate in conpliance with appropriate permt or

certificate requirenents, with one contactor out of service for

mai ntenance and an appropriate nunber out of service for

regenerati on.

Means nust be provided to uniformy distribute the influent

flow and regenerant flow over the entire area of the contactor.

Make-up clinoptilolite storage shall be provided, as well as

a water slurry transfer systemto nove the clinoptilolite from

st or age t_O the contactor.

Facilities to wash the clinoptilolite prior to transfer to

the contactor shall be provided. Means to transfer

clinoptilolite from a contactor to the storage system for

washi ng shoul d al so be provided.

The process shall be controlled by a control system which

will automatically initiate and programthe regeneration cycle
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and return the contactor to normal service.

Each contactor shall have a flow totalizer. Also, each

contactor shall have a flow rate controller to maintain equal

flows to all contactors.

j. Each contactor shall be equipped with an efficient surface

wash devi ce.

4. Wth a neutral regenerant, provisions shall be nmade for a contactor

backwash supply with mni mum capacity equivalent to 10 gpm sq ft of contactor

ar ea. If wastewater tenperatures exceed 250C(720F) for prolonged periods, a

greater capacity may be required. If a high pHregenerant is used, a mnimum

backwash capacity of 15 gpm’sq ft should be provided.

5. Regeneration facilities shall be provided for the ion exchange resin.

Regeneration may be by high pH regenerant or neutral pH regenerant. Supportive

data from fully operational units or froma pilot plant shall be provided to

denonstrate acceptability of the proposed regeneration nethod.

6. Treatnment or recovery of regenerant shall be provided. The design should

provide for renoval of ammpnia with recovery of the regenerant through either: i.

electrolytic treatment at neutral pH, or ii. air stripping, or iii. steamstripping, at

el evated pH.  Supportive data froma fully operational unit or pilot plant shall be

provided to denpbnstrate acceptability of electrolytic treatment at neutral pHand steam

stripping at el evated pH
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PART |V

REPORTS AND FORMS
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PART | V.

REPORTS AND FORMS.

ARTI CLE 1.
Reports.

12 VAC 5-581-1000. Preli m nary Engi neering Report.
12 VAC 5-581-1010. Operation and Mai ntenance Manual .
12 VAC 5-581-1020. I nfluent and Effluent Sanpling.
12 VAC 5-581-1030. Operational Testing and Control .
12 VAC 5-581-1040. Al pha and Beta Correction Factors for Oxygen Transfer.
12 VAC 5-581-1050. Expected Effluent Values for Various Treatnent

Processes at Design Loadi ngs.

12 VAC 5-581-1000. PRELI M NARY ENG NEERI NG REPORT.

A, Letter of Transmittal. A one page letter typed on firms |etterhead and

bound into report should include:

i. Submi ssion of report to the client;

ii. Statenent of feasibility to reconmend project; and

iii. Identification of all applicable area-w de studies project,

drai nage basin, service area and/or netropolitan area plans,

with which the project has been coordi nat ed.

B. Title Page.

i. Title of project and project nunber;
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ii. Muni ci pality, county, etc.;

iii. Nanmes of officials, managers, superintendents;

iv. Nanme and address of firm preparing report;
V. Seal and signature of appropriate professional in charge of
proj ect.
Vi . Grant nunmber of grant project; and
vii. If an expansion, existing certificate or permt nunber.

C. Table of Contents

i. Section headi ngs, chapter headi ngs and sub- headi ngs;

ii. Maps;

iii. Gr aphs;

i V. Illustrations, exhibits;
V. Di agrans; and

Vi . Appendi ces.

Nunber all pages; cross reference by page nunber

D.  Summary.
1. Findings:

i Popul ati on and design flows - present, design (when), ultinmate.

ii. Land use and zoning - portion per residential, comercial,

i ndustrial, greenbelt, etc.

iii. Sewage characteristics and concentrations-portions of total

hydraul i c, or gani c, and solids loading attributed to

resi denti al, commerci al , and i ndustri al fractions and

description of sewage non-donestic in character.
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2.

constructi on.

3.

to

iv. Sewer age system projects - immediate needs to inplenent

recommended project and deferred needs to conpl ete recomended

projects, including punp station, force nmmins, appurtenances,

etc.

V. Sel ected process - characteristics of process and characteris-
tics of output.

Vi . Receiving waters - existing water quality and quantity,
classifications and downstream water users, and inpact of
proj ect on receiving water.

vii. Total proposed project costs considered for each alternative.

viii. Changes - alert client to situations that could alter

recommended proj ect.

Conclusions. Describe the project as recommended to client for

Recommendati ons. Summari ze step-by-step actions, for client to follow

npl enment concl usi ons:

i. O ficial acceptance of report;

ii. Adopti on of reconmmended project;

iii. Subni ssion of report to regul atory agencies for review and

approval ;

iv. Aut hori zation of engineering services for approved project

(construction plans, specifications, contract docunents, etc.).;

V. Legal services;

Vi . Enabl i ng ordi nances, resolutions, etc., required,
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E. Intr

vii. Adopti on of sewer-use ordi nance;
viii. Adopti on of operating rules and regul ations; and
i X. Time schedul es - inplenentation, construction, conpletion dates,

reflecting any applicable certificate or pernmit enforcenent

acti ons.

oducti on.

1.
2.

dr ai nage basin,

Pur pose. Reasons for report and circunstances |eading up to report.

Scope. Coordination of recomended project with area-w de, project

service area and/or netropolitan area plan and gui deline for devel opi ng

the report.

3.

Background: appropriate past history.

i. Exi sting area, expansion, annexation, intermnunicipal service

ultimte area;

ii. Drai nage basin, portion covered;

iii. Popul ation growh, trends, increase during design |life of

facility (graph);

iv. Resi dential, conmercial, and industrial |and use. zoning, popul a-

tion densities, industrial types and concentrations;

V. Topogr aphy, general geol ogy and effect on project; and

Vi. Met eor ol ogy, precipitation, runoff, flooding, etc., and effect

on project.

vii. Exi sting ordinances, rules, and regulations, including

defects and deficiencies, etc.

viii. Recomended amendnent s, revi si ons, or cancel | ati on and
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repl acenent of | ocal ordinances.

i X. Sewer-use ordi nance (toxic, aggr essi ve, vol atil e, etc.,
subst ances) .

X. Surcharge based on volunes and concentration for industria
wast ewat er s.

Xi . Exi sting contracts and agreenents (internunicipal, etc.)

Xi i Enforcenent provision including inspection, sanpling,
detection, penalties, etc.

F. Investigative Considerations - Existing Facilities Evaluation
1. Existing Sewerage Systens:

i I nventory the existing sewers.

ii. I ndi cate the separation or isolation fromwater supply wells.

P, Revi ew the coll ection system capacities and adequacy to neet
proj ect needs (structural condition, hydraulic capacity).

iv. Tabul ate any necessary pipeline or manhol e testing, including
gauging and infiltration.

V. Li st any existing points of overflows and required naintenance
repairs and i nprovenents.

Vi . Qutline any necessary rehabilitation, including repair,
repl acenent, and stormwater separation requirenents.

Vi i Establ i sh renovation priorities.

viii. Present recommended annual programto renovate sewers.

i X. I ndi cate required annual expenditure.

2. Existing Site:
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Area for expansion.

Characteristics of terrain (drainage control).

Subsurface conditions.

I solation from habitation (buffer zones).

Isolation fromwater supply structures.

Encl osure of unit operations, odor control, noise control.

Fl ood protection.

Tr eat nent Wor ks:

|=

4. Existing

Capaciti es and adequacy of unit operations (tabul ate).

Rel ati onshi p and/ or applicability to proposed project.

Age and condition.

Adaptability to different usages.

Structures to be retained, nodified, or denolished.

Sewage Characteristics:

Wat er consunption (fromrecords) (total, unit, industrial).

Sewage flow pattern, peaks, total, design flow

Physical, chemical, and biological characteristics, and

concentrations.

Residential, commercial, industrial, infiltration fractions,

consi dering organic solids, toxic, aggressive, etc., substances

(tabul ate each fraction separately and sumari ze).

5. Environmental |npact of Sewage on Receiving Waters:

Sewage and industrial discharges upstream

Receiving water base flow, nmn. nmean-seven consecutive day




VIRGINIA DEPARTMENT OF HEALTH Page 455 of

SEWAGE COLLECTION AND TREATMENT REGULATIONS

drought flow with 10-Year Return Frequency (7Q10).

iii. Characteristics (concentrations) of receiving waters.

iv. Downstream water wuses including water supply, shellfish,
recreation, agricultural, industrial, etc.

V. Tabul ation of effects on receiving waters.

Vi . Correlation of treatnment works performance versus receivVving

wat er requi renents.

G Proposed Facility Evaluation:

1. Sewerage System

i. I nventory of proposed additions.

ii. Isolation fromwater supply wells, reservoirs, facilities, etc.

Pii. Area of service.

iv. Unusual construction probl ens.
V. Utility interruption and traffic interference.
Vi . Restorati on of pavenents, |awns, etc.

2. Site Requirenments. Conparative advantages and di sadvantages as to cost,

hydraulic requirenments, flood control, accessibility, enclosure of unit

operations, odor control, |andscaping, etc., and isolation with respect to

potential nui sances and protection of water supply facilities.

3. Sewage Characteristics.

i. Character of sewage necessary to ensure anenability to process

sel ect ed.

ii. Need to pretreat industrial wastewater before discharge to

Sewers.
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Portion of residential, comercial, industrial wastewater

|=

4. Project

fractions to conprise projected growt h.

| npact of proposed di scharge on receiving waters - reliability

requi renents .

Tabul ation of treatnment performance versus receiving water

st andar ds.

Listing of effluent limtations.

Al ternatives.

Descri be and delineate (line diagrans) each alternative.

Preli m nary design for cost estimates.

Estimates of project's cost (total) (dated, Kkeyed

to

construction cost index, escalated, etc.).

Advant ages and di sadvant ages of each alternative.

I ndi vidual differences, requirenents, |limtations.

Sel ect preferred alternative.

Justify selection and present tabul ated conpari sons.

5. Selected

Characteristics of treatnent process perfornmance.

Operation and mai nt enance expenses.

Annual expense requirenents (tabulation of annual operation,

mai nt enance, personnel, debt obligation).

Alternative.

Constructi on schedul e.

Adaptability to future needs.

Design flow, variances, and effects on process.
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iv. Process functions and system backup.

V. Sl udge nanagenent options.

Vi . Met hod of processing of excess conbi ned sewage.
vii. Qutfall requirenments, dispersion, etc.

6. Legal, Financing and O her Considerations.

i. Necessary enabling |egislation, or di nances, rul es, and

regul ati on.

ii. Statutory requirenments and limtations.

iii. Contractual considerations on internmunicipal cooperation.

i V. Public information and educati on.
V. Effect of State and Federal assistance.
Vi . Exhi bit conformance with all applicable Federal requirenents.

H.  Technical Information and Design Criteria.

1. Sewerage System

i. Desi gn tabulations - flow, size, velocities, etc.

ii. Regul at or or overfl ow design.

iii. Punp station cal cul ati ons.

iv. Speci al appurtenances.
V. Stream cr ossi ngs.
Vi . System nmap (downstream capacity).

2. Treatnent Works.

i. Criteria selection and basis of design for principal

conventional features and all nonconventional features of the

treat ment process.
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process.

|

ii. Hydraul i c and organi ¢ | oadi ngs, m ni num average, nmaxi nrum and

effect.

iii. Di mensi ons of wunit operations features wthin treatnent

iv. Rat es and velocities of flow through the treatnent process.
V. Det enti on periods provided for unit operations.

Vi. Concentration val ues projected for influent and effluent flows.
vii. Recycle flows and rates within total treatnent process.
viii. Cheni cal additive control nethods.

iX. Physical control nmethods for rates of flow etc.

X. A separate tabulation for performance ratings and treatnent

efficiencies of unit operations relative to residual solid and

Iiquid processing.

Xi . Sl udge managenent net hod.

Xii. Process configuration, interconnecting piping, processing,

flexibility, etc.

Xiii. Hydraulic flow profile.
Xi V. Resi dual solids or sludge processing, including dewatering.
XV. Unit operations flow diagramwi th capacities, etc.

Laboratory.

i. Physi cal and chemical tests and frequency to control process.

ii. Time for testing.

iii. Space and equi pnent requirenents.

iv. Per sonnel requirenents - nunber, type, qualifications, salaries,
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4.

benefits (tabul ate).

Oper ation and Mai nt enance.

Routi ne and speci al maintenance duties.

Ti me requirenents.

Tool s, equi pnent, vehicles, safety, etc.

Per sonnel requirenents - nunber, type, qualifications, salaries,

benefits (tabul ate).

Processes needi ng chenical addition.

Cheni cal s and feed equi pnent.

Punp stations or regulator or overflow inspection and repair.

Fl ow gaugi ng.

I ndustrial sanpling and surveill ance.

Or di nance enforcenent.

Equi pnent requirenents.

Troubl e-call investigation.

Xiii.

I ndustrial pretreatnent pernits.

Managenent Systens.

and

i Personnel - reconmmended operator classification.

ii. Equi prment .

i Chemi cal s.

iv. Utilities.

V. Qutline unusual specifications, construction materials,
construction nethods.

Vi . Maps, photographs, diagrans (report size).
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12 VAC 5-581-1010. Contents for an Operati on and Mai ntenance Mnual .

A General . This section contains suggested and required contents for an

Operations and Mai ntenance Mnual . Itens followed by an asterisk (*) should be

submitted for treatnment works or sewerage systens with design flows greater than or

equal to 1.0 MGAD.

1. Title Page. The manual shall have a cover page that gives the title of

the manual, the date the manual was prepared in final form and the nane(s) of

the author(s) of the manual.

2. Table of Contents. The manual shall contain a Table of Contents which

lists chapters and provides sufficient subsections in each chapter to pernit easy

i dentification of topics.

3. Introduction. The manual shall contain an introduction that briefly
descri bes the organi zation and purpose of the nanual. The introduction shall enphasize
that the manual is operational in scope and will be updated so that it is not a static

conpil ation of facts.

4. Definitions and Term nology. Terms such as BCD5, Suspended Solids shall

be defined in this section of the nmanual.

B. Permit Requirements.

1. Operation Permit. The manual shall give the number of the operation

permit for the particular treatment works or sewerage system The pernmit requirenments

shall be listed and di scussed. This discussion should include, but is not limted to

the foll ow ng:

i The nanner, nature, volune, and frequency of the discharge

permtted.
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section

ii. Procedures for and frequency of any donestic or industrial waste

nmonitoring. This nay be referenced to the |aboratory testing

section, but should include a brief table of testing procedures

and sanpling frequencies.

iii. Requi renents for the operator(s) concerned with particul ar

treatment works or sewerage systens as outlined by the State

Board for Certification of Operators of Water and WAstewater

Works and these regul ati ons.

iv. Legal penalties under State and Federal |aw applicable to the

operator for inproper operations, records, and/or reports.

V. Any additional conditions or special restrictions specified by
the State Water Cont r ol Board (SWCB), Depart nent of
Environnental Quality (DEQ, and/or any other concerned
regul atory agency.

Vi . Any changes in treatnent works or sewerage systemclassification
due to future upgradi ng or expansion that nmay have been incl uded
in the original construction plans.

vii. Time period for which pernmit is valid (expiration date) and

any required upgrading that nay have to be acconplished by the

time for renewal .

A copy of the certificate and pernit issued shall be included in this

with proper reference nade to the appropriate regul ations of the SWB and

DEQ

2.

Spill reporting. This section shall include a discussion of the
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Federal / State | aws and the SWCB/ DEQ regul ati ons and policies requiring reporting of a

bypass/spill condition. This discussion should include, but is not limted to, the

fol | owi ng:

The owner's responsibilities and liabilities

Penalties for violations

Reporting procedures and requirenents

|=

Tel ephone nunbers for i mediate reporting to regul atory agenci es

and potentially affected downstream users.

Sanpl e reporting forns should be provided and i nstructions for

conpl eting them gi ven.

C. Process Descriptions.

A fl ow diagram of the treatnent works or sewerage system which

shows all inportant conponents of the system

Main line, recirculated, effluent, and sludge flows, etc., and

desi gn average/ peak val ues of such fl ows.

A cl ear and conci se description of each system conponent and

|=

its purpose, function, and type of treatnent.

The expected influent/effluent concentrations and design

efficiencies for unit operations and the treatnent process.

This section may be conbined with the "Operation and Control"

Secti on.

D. Operation and Control.

1. Unit Operation Process Description. The manual shall provide a general

oper at i onal

description of each unit operation. The descriptions should be brief
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with appropriate references to nore detail ed di scussions of the unit operations.

The description should physically trace the sewage flow through the unit

operation and contain information on design efficiency. Pipeline and control

schematics, valve location diagrams and operation keys, hydraulic/organic

| oadi ngs, etc., should be included. Supplenentary photographs and/ or schenatic

di agranms shoul d be i ncl uded.

2. Relationship to Adjacent Unit Operations. The function of wunit

operations | ocated upstream downstreamor off-line fromother unit operations should

be described as they relate to other unit operations in the treatnment process being

consi der ed.

3. Cassification and Control. Cassification of each unit operation as

conventional, I/A, etc., shall be included. The nmanual shall list and discuss the

specific operational information and control techniques available for each major unit

operation in the treatnent process. This section shall be closely correlated with the

specific treatnment works or sewerage system operation. Process control variables such

as recirculation ratios, valve/gate positions, punp controls, chenical feed rates

shoul d be incl uded.

4. Common  Operating Probl ens. Each nmmjor unit operation wthin the

treatment works or sewerage system shall be anal yzed and potential conmon operating

probl ens defi ned. Potential problens that are peculiar to the treatnent works or

sewer age system under consideration shall be discussed. Ceneral problens that are

adequately described in other sources shall be |listed and properly referenced. Contro




VIRGINIA DEPARTMENT OF HEALTH Page 298 of

SEWAGE COLLECTION AND TREATMENT REGULATIONS

of operating problens shall address the specific treatnent works or sewerage system

oper ation.

5. Laboratory Controls. The mamnual shall list the |aboratory tests that

furnish information to evaluate and control the performance of the unit operation

under consideration. Mninumtesting requirenents nmay be included in the opera-

tions permt. Expected ranges for the results of these tests shall also be

gi ven.

6. Start-up. The manual shall outline the steps for start-up of the unit

operation. Information shall be provided on the special npnitoring and

controlling of the unit operation where treatnent objectives are to be net.

7. Specific Treatnment Wrks or Sewerage System Qperation. The manual shall

discuss: i. the normal operation, or the designed conventional |oading
conditions, of each unit operation and ii. alternate operation for unusual
conditions, for each unit operation. |Information provided in this section shall

enabl e the operator to operate the treatnment works or sewerage systemwhen it is

not in the "normal operation" node and shall be checked by the designer. It

shall include nethods and procedures with which to return the treatnent works or

sewerage systemto "normal operation” follow ng the proposed range of alternate

operation conditions which may be encountered. It shall also include procedures

and a logical decision nmaking process outline for the nmodifications of the

original design "nornal operation" and establishnment of alternative operation

condi ti ons.

8. Emergency Operation and Failsafe Features. The manual shall list and

di scuss the energency operating procedures for the nornally expected range of
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energencies and failsafe features, particularly flood events, for each sewage

treatment unit operation.

9. Process Chenicals. A list of process chemicals shall be provided

i ndicating mnimum quantities to keep on hand and net hods and precautions for

st or age.

E. Personnel Responsibilities.

1. Operational and Managerial Responsibility. The responsibilities of both

t he operational personnel and the nmanagenent personnel shall be clearly defined.

2. Staffing Requirenments and Qualifications. This sectionis to reflect the

personnel qualifications/certification and nunbers for the treatnent works or

sewerage system This should be fornul ated consi dering recommendati ons fromthe

desi gn engi neer and the concerned regul atory agencies. The staffing plans for

adm ni stration, supervision, operation, and nmintenance shall be included.

Certain positions in the staffing pattern that require certification by the State

|l aw shall be indicated in this section. Attendance requirenents and routi ne work

schedules with general responsibilities shall be presented. A delineation of

trai ning needs for administrati on and operati onal personnel shall be outlined in

this section.

F. Laboratory Testing.

1. Purpose and Discussion. This section of the manual should explain the

role of the |l aboratory in process control, in providing an operating record for

the treatnment works and in analyzing problens within a unit operation.

The tests to be perforned should be listed/charted for permit required tests,

such as discharge nmonitoring reports and process control tests. Sanpl i ng
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| ocations, frequency, etc., and a brief description of the analytical test and

pur pose should also be given. The detailed discussion of how each type test can

be used in controlling and/or nonitoring a specific unit operation shall be given

in the "Operation and Control" sections. This portion of the manual shoul d be

tail ored according to the | aboratory staff capabilities of the treatnment works

under oonsideration. The following infornation shall be provided in this

chapter.

2. Sanpling Program This section of the manual shall include:

a. Sanpling methods.

i. Speci fic nethods for obtaining grab and conposite sanples.

ii. Locations of all sanpling points.

iii. Sanpl i ng procedures, including where sanples are to be

col l ected, and any special techni ques, such as how to neke

up a conposite sanple or how to operate automatic sanplers

i f applicable.
iv. Preservation of sanples prior to analytical neasurenents.
V. Sanpl i ng equi pnent and safety precautions (requirenments).
Vi. Projected range of test results on influent and effluent
sanpl es.

| o

Equi pmrent and Cheni cal s.

i. Lists of necessary |aboratory equi pnent and proper usage

noting i nportance of quality control.

ii. Li st of laboratory chemicals with commbn nane, chem cal nane

and formul a.
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iii. List of suppliers' nanmes, quantities used and shelf

lives.

iv. Di scussi on of | aboratory inspection.*

c. Operator/Laboratory References. Al essential references should be

provided for proper |aboratory operation. The detail ed procedures for perforning

each test do not have to be included but should be properly referenced to one or

nore of the | aboratory references provided.

d. Interpretation of Laboratory Tests

i. Expected ranges of typical results shall be included with

expl anation of typical transient differences from typical

val ues.

ii. Detail ed di scussion in "Operation and Control" chapters

e. Laboratory Records. A brief discussion of the purposes for

| aboratory records reconmended for use by the treatnment works should be included.

G.  Records and Reports.

1. Daily Operating Log. This section of the manual shall delineate the

requi renent that operator's worksheets and daily operating |ogs be maintained.

Information on the daily |og should include, but not be linited to, the foll ow ng:

2. Routine operational paraneters for each unit operation, which shal

i nclude the mni mum operational control tests required. These shall be adequate

to enabl e proper operation of the units.

3. General Information.

i. Unusual conditions (operational and naintenance)

ii. Acci dents to personne
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iii. Conpl aints (odor, etc.)

iv. Power consunpti on
V. Plant visitors
Vi . Per sonnel on duty/ cal

4. A sanple log shall be included in the Appendix..

5. Laboratory Records. An exanple record sheet shall be included in the

Appendi x. Information on the |aboratory record sheet should include the foll ow ng:

i. All lab tests to be performed with provisions for |listing test

results and summari es.

ii Wast ewat er fl ow and surroundi ng weat her conditions at the tine

of sanpling

Pii. Cheni cal s used

iv. Anal yst's nane or initials

Laboratory worksheets

|=

6. Mnthly Report to State Agencies & Federal Governnent. The records

section of the manual shall explain the responsibilities of the operator to report data

to the appropriate agency, the reporting deadlines and how the nonthly reports apply to

the permt requirenents. Sanple forns of the nmonthly operation report, discharge

nonitoring report, etc., shall be provided in the manual's Appendi x.

7. Industrial Contributors. An inventory of significant industrial waste

contri butors shall be maintai ned.

8. Annual Report.

i This section of the manual shall discuss annual reports and who

shoul d prepare the report.*

ii. The annual report should include nmanagenent data relative to
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cost of operation:

iii. Operating data included in the annual report shoul d incl ude:

Average daily flow and average influent and effluent BOD and

suspended solids for each nonth.

iv. The annual report should include a graph showi ng at |east

years of record (if available); personnel data; and budget data.

An exanple annual report format shall be included in

Appendi x as applicabl e.

9. Additional Records. The manual shall include specific information where

records are available for reference and shall include:*

i. As-built engi neering draw ngs.

ii. Copy of construction specifications.

iii. Equi pnent suppliers' nanual s.

iv. Data cards on all serviceabl e equi pnent.

|=

Constructi on photographs.

10. Operating Costs and Record Keeping. The nanual shall provide a suggested

operating cost breakdown for the treatment works or sewerage system*

A record systemfor nonitoring the cost shall be recommended. *

11. A personnel records procedure should be recommended that woul d incl ude

training.*

12. A record of energency conditions affecting the treatnent works or

sewer age system shall be nmintained. A system for maintaining these records

shall be recommended. *

H.  Mai nt enance.

1. Equi prent Record System The Mintenance Chapter of the manual shal
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recommend an equi pment record system The equi pnent record systemshall contain

i nformati on on each item of operating equi pnent such as: commpbn nane, process

function, date of purchase, manufacturer, serial nunber, availability of spare

parts, previous nmaintenance. Sanple equi pnent record forns and provision that

the forms be made a suppl enental index to the manual shall be included.

2. Equi pnent Nunbering System A nunbering systemto identify each item of

equi pnment requiring maintenance shall be provided for easy identification and to

hel p ensure that all equi pnent receives proper attention.

3. Equi prent Cat al og. A catalog system shall be prepared that lists

equi pnent descriptions, l|ocations and equi pmrent nunbers. The catal og shall

contain the following data for all mjor itens of equipnent. The data shall

i nclude, but not be limted to, the follow ng informtion:

i Equi pmrent Nane.

i Vendor .
iii. Mbdel Nunber.
iv. Seri al Nunber.
V. Make or Type.
Vi. Pertinent mechanical/electrical data.
vii. Source of Supply.
4. Planning and Scheduling. The manual shall nmeke recomendati ons on

pl anni ng and schedul i ng mai ntenance tasks. Docunmentati on showi ng the | ubrication

and other preventive maintenance task schedul es shall be provided. The nanual

shall reconmend that mai ntenance records be kept so that a preventive mai nt enance

schedul e can be established. The maintenance records shall provide for inclusion
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of mai ntenance problens and curative procedures. A work order system shoul d be

established to initiate all corrective maintenance tasks.

5. Storeroomand Inventory System The manual shall make recommendati ons

for establishing a storeroomand inventory system The nmanual shall contain

the spare parts inventory established in accordance with these Regul ati ons. The

inventory shall list the m nimum and nmaxi num quantities of the spare parts, the

equi pnent in which they are used, their storage | ocation, replacenent procedures

and schedules, reference to addresses of suppliers, and other pertinent

i nf ormati on.

6. Costs and Budgets for Mintenance Qperations. The section shall provide

guidelines for the deternination of nmintenance cost and the devel opnent of

mai nt enance budgets.

7. Housekeeping. The manual shall reconmmend housekeeping activities to be

per f or med.

8. Special Tools and Equi pment. The manual shoul d provide reconmendations

or appropriate references on tool room procedures, the use of tool boards and

mai nt enance required for all special tools, where appropriate.

9. Lubrication. The lubrication section of the manual shall appropriately

reference each equi pment's lubrication specification. An alternate |lubricants

chart shall be provided in this section. The information required by the above

section should be assenbled into a |ubrication gui debook and be included as an

Appendi x to the nanual .

10. Electrical Equiprment Information. The nmanual shall list each major item

of electrical equipnment not listed in the Equi pnent Catal og above.
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11. Warranty Provision. The manual should provide a listing of all equi pnent

warranties and pertinent features of each replacenent guarantee. Copies of the

warranties shall be included in the manual's Appendi x.

12. Service Contracts. The nmanual shall include a listing of all prearranged

outside contracts for service and repair work.

13. Equi pnent Reference Handbook List. A list of equi pment handbooks for

ref erence should be included.

I. Emergency Qperation and Response Program

1. pjectives. The objectives of an Energency Qerating and Response

Program i ncl ude:

i. Elinmnate or mininize adverse effects from energency situations

affecting the treatnment works or sewerage system and/ or enpl oyee

wel fare.

ii. Devel opnent of procedures for properly responding to

ener genci es.

iii. Provi de i nstruction for personnel.

iv. Provi de inventories of avail able emergency equi pnent and outline

existing nutual aid agreenents and contracts wth outside

organi zati ons for specialized assi stance.

2. Vulnerability Analysis*. A vulnerability analysis shall be conducted

and reported in the manual. A vulnerability analysis is an estination of the

degree to which the treatnent works or sewerage systemis adversely affected, in

relation to the function it nust perform by an enmergency condition. Expected

natural disasters such as flooding nust be investigated and the effects of these
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di sasters must be studied in order to estinmate the treatnment works' or sewerage

systenl s perfornmance.

3. Methods to Reduce Vulnerability. Priorities for repair of the treatnent

wor ks or sewerage system and al ternate equi pnent provisions in case of |light or

severe damage are to be indicated. To reduce vulnerability, training procedures

for emergencies for regular and auxiliary personnel should be included.

4. Enmergency Equi pment |nventory. The manual shall require that, using the

spare parts inventory and the results of the vulnerability analysis, any

addi ti onal equi pnent and supplies needed for energencies be stockpiled and/ or be

avail abl e through mutual aid agreenents or contracts. These arrangenents nust be

del i neat ed.

5. Preserving System Records. The manual shall contain procedures for

keepi ng docunents containing pertinent information about the treatnent works or

sewer age system safe from potential disasters.

6. Auxiliary Personnel Requirenents. Procedures for obtaining trained

auxiliary personnel in cases of energency shall be included in the manual. Procedures

for alerting these personnel should be outlined and periodically updated.

7. Enmergency Equi prent Testing. A schedule for testing of back-up systens

such as standby power shoul d be incl uded.

J. Safety.

1. Requirenments. The manual shall inform personnel of the known hazards,

preventive neasures, and energency procedures applicable to, but not linmted to,

the foll owing safety itens:

i El ectrical Hazards.
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ii. Mechani cal Equi pnment Hazar ds.

iii. Expl osi on and Fire Hazards.

iv. Bi o- Hazards, i.e., Bacterial Type Infection.
V. Chl ori ne Hazards.

Vi. Oxygen Deficiency and Toxi c Gases.

vii. Laboratory Hazards.

viii. Saf ety Equi prment.

iX. Process Chemi cal Handling & Storage.

2. Safety References. The manual shall contain a list of safety references

of interest to operating personnel. The manual shall provide a list of all

energency tel ephone nunbers. The manual should provide a discussion of the

i mportance of good housekeeping practices in relation to safety, a list of

avail abl e safety equi pnent for process units, a list of nunber and | ocation of

first aid kits and manuals, a list of safety rules for process and | aboratory

equi pnent, and a key to system pi pi ng pai nt col or coding.

K. Uilities*.

1. Requirements. This section shall list the utilities being used, the

sizes and capacities of the lines serving the treatnent works or sewerage

system energency cutoff procedures, and the personnel to contact within each

utility conmpany to ensure proper response to routine and energency situations.

2. Electrical. This section shall contain a brief statement on the

reliability of electrical service. This statenent should be based on studies of

past performance and di scussions with utility personnel. The discussion should

include clearly defined breakpoints in responsibility for service facilities
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between the utility conpany and the treatnment works or sewerage system owner.

3. Telephone. The tel ephone system if used as an alarm system should be

described and a statenent nade as to "failsafe" capabilities.

4. Natural Gas. The natural gas utility conpany should be naned and a

description of the service given. A statenment of reliability should be nade.

5. \Water. The water system should be described, and a statement of

reliability should be made.

6. Fuel G1l. The manual should list the sources for fuel, the capacities of

storage facilities and procedures for ensuring adequate supplies year round.

L. Appendices.

1. Requirenments. This section of the manual shall include any additional or

suppl emental material not suitable for inclusion in the text. As stated in 12

VAC 5581-1010.A, itens followed by an asterisk (*) are required only for

treatment works or sewerage systens with design flows greater than or equal to

1.0 M. The Appendi x shall begin with an index.

The foll owing do not have to be duplicated in the appendices if included

el sewhere in the manual .

i VPDES Pernmit. A copy of any applicable permit shall be included

here if not already included el sewhere in the manual .

ii. Exanpl e Forns. An exanple of all forns, including State and

Federal reporting fornms, |aboratory record forms, etc., to be

used shall be included. Instructions for conpleting each form

shall be given.

iii. Equi prent Record Exanple. The equi pnent record exanple with
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| ocati on and responsi bl e personnel shall be incl uded.

iv. Personnel. Nanes, addresses and tel ephone nunbers of personnel

shoul d be incl uded.

2. Schematics. Any basic flow diagrans, process flow sheets, bypass piping

di agrams and hydraulic profiles that are not included in the engineering draw ngs

or manual text shall be placed in an appendi x.

3. Valve Indices*. Valve indices shall be included in an appendix. Valve

i ndices shall be one, or a conbination, of the foll ow ng:

i. A conplete tabulation of principal valves, each separately

nunbered and identified as to type, location, and function.

ii. A codi ng system for each type of valve, together with a prefix

or suffix identifying its liquid content or process function,

and |l ocation of each valve coded on the construction draw ngs.

iii. Diagranms for principal valves, clusters of valves, and

adj acent piping that are buried.

iv. Location through at | east two neasurenents to nearby pernmanent

above ground objects.

| N
>
=

chenmicals used and suppliers shall be |isted.

i. St orage consi derations shall be di scussed.

ii. Capacities of dry chem cal storage areas and |iquid storage

tanks shall be descri bed.

5. A list of the lab chenmicals by common nane, chenical name and the

chemical fornula shall be provided. Suppliers' names, quantities normally

needed, and shelf |ife of each shall be given. Storage considerations shall be
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di scussed.

6. An _appendi x shall give the design criteria for all unit operations

and processes.*

7. The manual furnished with each piece of equipnment shall be bound

separately, and the index for these shall be included in an appendi x.

8. Alist of potential sources for the types of repairs and equi pment parts

required shall be made and listed in appendi x.*

9. A conplete and accurate set of as-built engineering drawi ngs with

i ncluded shop drawi ngs shall be furnished i mediately followi ng testing and

start-up.*

10. A conpl ete set of engineering drawi ngs shall be furnished sufficiently in

advance of start-up to pernit proper training of operating and nmi ntenance

per sonnel . *

11. Construction photos shall be taken throughout the construction phase and

shall be included or indexed in an appendix. All pictures shall be |abel ed and

dated. *

12. Copies of warranties and performance bonds shall be placed in an

appendi x. *

13. If there is an existing infiltration ordinance, a copy shall be

i ncl uded. *

14. |If there is an existing industrial waste ordinance, a copy shall be

i ncluded in an appendi x. *

15. The coding system sel ected for use shall be outlined.*

16. The various types of coatings to be used are to be listed with a
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suggested painting schedule. The manufacturer's trade nane and coati ng nunber

and col or shall be specified.*

17. A list of essential references recomended for inmmediate procurenent and

a second list giving references that nmay be obtained at a |later date for use in

operation and mai nt enance shall be provided. *

18. The Lubricati on Gui debook shall be included.*

12 VAC 5-581-1020. |Influent and Effluent Sanpling.

A, Influent Tests and Frequency. Tables C-1, C2 and C-3 contain the typical

recommended ni ni num sanpling program schedules for (1) primary treatnment works; (2)

sewage stabilization ponds; and (3) all other treatnent works (STW respectively.

B. STWeffluent tests and frequency of effluent testing and frequency of other

sanpling for a treatnent works will be provided in the VPDES pernit or the VPA permt.
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TABLE C-1 TESTI NG FOR PRI MARY TREATMENT WORKS

o o o o e e e o o o e e e o o e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e +
| TREATMVENT WORKS | M&E >3.0 I 3.0 ?M&D > 1.0 I 1.0 ? M&D > 0.5 I 0.5 ? MaD>0.1 ) 0.1 ? M& >0.001]
e e e e e e e e Feomm e e e ae e e N T |
| TEST | SAMPLE PO NT | | FREQUENCY OF SAMPLE COLLECT ON |
R Feommmmm e Feomm e e e ae e e N T |
| | I I NFLUENT TOTAL-| | NFLUENT TOTAL- | | NFLUENT TOTAL- I NFLUENT TOTAL- | I NFLUENT OR |
I FLOW I | NFLUENT I 1ZING, |INDICA- | IZING |NDI CATING |ZI NG TO I NDI CAT- |1ZING | NDI CAT- | EFFLUENT FLOW |
| | I I NG AND RECORD-| AND RECORDI NG I I NG AND RECORDI NG | | NG AND RECORD- | MEASURI NG DEVI CE}
| | I NG EQUI PMENT | EQUI PMENT I EQUI PMENT 'l NG EQUI PMENT (M NI MUM VEI R) |
Feommmmmaas Feommmmm e Feomm e e e ae e . Femm e e e e e Feomm e e e ae e Feomm e e e ae e |
I BODs i | NFLUENT | 8- HOUR COMPCSI TE] 8- HOUR COWPOSI TE | 4- HOUR COWPCOSI TE | GRAB SAMPLE | GRAB SAMPLE |
| | I'5 DAYS PER WEEK | EVERY THI RD WORK | 1 DAY PER WEEK | EVERY OTHER WEEK] MONTHLY |
| | | i DAY | | | |
| | | (1) | (1) | (2) | (2) | (2) |
[ TS T e oo - oo o o e e e oo oo - e oo - e oo - |
| SUSPENDED; | NFLUENT | 8- HOUR COWVPCSI TE} 8- HOUR COWMPCSI TE | 4- HOURS COMPCSI TE | GRAB SAMPLE I GRAB SAMPLE |
I SOLIDS | I'5 DAYS PER WEEK | EVERY THI RD WORK | 1 DAY PER WEEK | EVERY OTHER WEEK] MONTHLY |
| | | i DAY | | | |
| | | (1) | (1) | (2) | (2) | (2) |
[ TS T e oo - oo o o e e e oo oo - e oo - e oo - |
I pH I | NFLUENT | DAI LY I DAILY I DAILY | DAI LY | DAI LY |
[ TS T e oo - oo o o e e e oo oo - e oo - e oo - |
i TEMPERA-| | | | | | |
I TURE I | NFLUENT | DAI LY I DAILY I DAILY | DAI LY | DAI LY |
Feommmmmaas Feommmmm e Feomm e e e ae e . Femm e e e e e Feomm e e e ae e Feomm e e e ae e |
I VOLATI LE | | NFLUENT | 8- HOUR COWVPCSI TE} 8- HOUR COVPCSI TE | 4- HOUR COWPCSI TE | GRAB SAMPLE I GRAB SAMPLE |
| SUSPENDED I'5 DAYS PER WEEK | EVERY THI RD WORK | 1 DAY PER WEEK | EVERY OTHER WEEK] MONTHLY |
| SOLI DS | | I DAY | ( WHERE} APPLI CABLE) | |
| | | (1) | (1) | (2) | (2) | (2) |
Feommmmmaas Feommmmm e Feomm e e e ae e . Femm e e e e e Feomm e e e ae e Feomm e e e ae e |
|
1

' COD ! | NFLUENT ! 8- HOUR COMPCSI TE! 8- HOUR COMPOSI TE | ! !
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( VHERE! APPLI| CABLE)
|

| |
1 1
' DAY !
| |
1 1

Not e: (1) taken during a peak flow period - (2) taken during a peak flow period on a weekday (Monday- Fri day)
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TABLE C-2: TESTI NG FOR SEWAGE STABI LI ZATI ON PONDS

e

| TREATMENT WORKS S| ZE | M&E >1.0

T B e

| TEST I SAMPLE PO NT |

e e e e e m T B e

I FLOW I | NFLUENT I TOTALI ZI NG, | NDI -

| | I CATI NG AND RECORD-

| | I I NG EQUI PMENT

| | |

e e e e e m T B e

I BODs i | NFLUENT i GRAB SAMPLE

| | EFFLUENT I 3 DAYS PER WEEK

| | | (2)

e e e e e m T B e

I SUSPENDED | | NFLUENT | GRAB SAMPLE

I SOLI DS I EFFLUENT I EVERY THI RD WORK

| | I DAY

| | | (2)

e e e e e m T B e

| TEMPERA- I | NFLUENT I DAILY

I TURE | |

e
Not e

(1) does not apply to stabilization ponds neeting secondary treatnent
(2) taken during a peak flow period

TOTALI ZI NG, | NDI -
CATI NG AND RECORD-
| NG EQUI PMENT

TOTALI ZI NG,
I NDI CATI NG AND
RECORDI NG EQUI P-

FLOW MEASURI NG DEVI CE
(VEI R AND DEPTH GAGE
AS A M NI MUM)

NENT

o e eea o oo e
GRAB SAMPLE ! GRAB SAMPLE ! GRAB SAMPLE

! 1 DAY PER WEEK ! EVERY OTHER WEEK! MONTHLY

| (2) | (3) | (3)

o e eea o oo e

! GRAB SAMPLE ! GRAB SAMPLE ! GRAB SAMPLE

! 1 DAY PER WEEKS ! EVERY OTHER WEEK! MONTHLY

| | |

1 1 1

| (2) | (3) | (3)

o e eea o oo e
DAI LY DAI LY DAI LY

requi renents

(3) taken during a peak flow period on a weekday (Monday- Fri day)
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TABLE C-3: TESTI NG FOR ALL OTHER TREATMENT WORKS

1 1

1 1

I TREATMENT WORKS ' MGD>2. 0 W TH

! ! NUTRI ENT REMOVAL
oo e e e e e e e e e e e e e e e e

' TEST ! SAMPLE POl NT!

P, N,

1

' FLOW ! TOTAL FLOW ! TOTALI ZI NG,

! I TO PLANT I | NDI CATI NG &

! ! I RECORDI NG EQUI P-
| | i MENT

R R i R
' BOD5 ' | NFLUENT

! ! ' 7 DAYS PER VEEK

| | |

1 1 1

1 1 1

R R i R
! SUSPENDED ! | NFLUENT !

I SOLI DS ! ' 7 DAYS PER VEEK

| | |

1 1 1

1 1 1

R R i R
! TOTAL PHOS-! | NFLUENT !

I PHORUS ! ' 7 DAYS PER VEEK
R R i R
' pH ' | NFLUENT ' DAI LY

R R i R
| TEMPERATURE;] | NFLUENT i DAI LY

R R i R
' DO ' | NFLUENT ' DAI LY

R R i R
! VOLATILE ! !

| SUSPENDED ! | NFLUENT !

I SOLI DS ! ' 7 DAYS PER VEEK

1 1

1 1

' MGD <2.0 W TH
! NUTRI ENT REMOVAL

' TOTALI ZI NG, | N-
' DI CATI NG & RE-
' CORDI NG EQUI P-

1 5 DAYS PER WEEK

1 5 DAYS PER WEEK

1 5 DAYS PER WEEK

1 5 DAYS PER WEEK

' TOTALI ZI NG, | N-
' DI CATI NG & RE-
' CORDI NG EQUI P-

1 7 DAYS PER WEEK

1 7 DAYS PER WEEK

24- HOUR COMPOSI TE! 24- HOUR COVPCSI TE!

1 7 DAYS PER WEEK

' TOTALI ZI NG, | N-
' DI CATI NG & RE-
' CORDI NG EQUI P-

1 5 DAYS PER WEEK

1 5 DAYS PER WEEK

1 5 DAYS PER WEEK

I

I

! 1.0 > MGD >0. 10
| (3)

' TOTALI ZING, | N-

' DI CATI NG & RE-
' CORDI NG EQUI P-

! 24- HOUR COVPOSI TE! 24- HOUR COMPOSI TE! 24- HOUR COVPCSI TE! 24- HOUR COMPOSI TE! 8- HOUR COMPCSI TE

! EVERY THI RD WORK
' DAY

24- HOUR COWPOSI TE} 24- HOUR COVPCSI TE} 24- HOUR COMPOSI TE} 24- HOUR COVMPCOSI TE] 8- HOUR COVPCOSI TE

! EVERY THI RD WORK
' DAY

I I I I
24- HOUR COWPOSI TE} 24- HOUR COVPCSI TE} 24- HOUR COMPOSI TE} 24- HOUR COMPCOSI TE]} 8- HOUR COVPCOSI TE

! EVERY THI RD WORK
' DAY

~(3)

' TOTALI ZI NG, | N-
' DI CATI NG & RE-
' CORDI NG EQUI P-

4- HOUR COWVPOSI TE
1 DAY PER VEEK

! 4- HOUR COMPOSI TE
''1 DAY PER WEEK

~(3)

FLOW MEASURI NG
DEVI CE
(M NI MUM VEI R)

GRAB SAMPLE
MONTHLY

MONTHLY

1
(WHERE APPLI| CABLE)
|
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| 24- HOUR COVPCS| TE! 24- HOUR COMPOSI TE! 24- HOUR COMPCSI TE! 24- HOUR COMPOSI TE!
! 7 DAYS PER WEEK !5 DAYS PER WEEK !7 DAYS PER WEEK !5 DAYS PER WEEK !

(1) taken during a peak flow period

(2) taken during a peak flow period on a weekday (Monday- Fri day)

(3) effluent testing only for this treatnent works size, additional
formal and informal testing requirenents nmay be specified for Treatnent
Works designed with a flow capacity of 1000 gall ons per day or |ess
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12 VAC 5-581-1030. COperational Testing and Control.

A, Mninum Tests and Frequency. Table DI contains the typical mninmm sanpling and testing program for

operational control of treatnent works greater than 40,000 gal |l ons per day.

B. Sanpling Instructions. The follow ng sanmpling instructions should be foll owed when taking sanples:

i. Wen sanples are taken for BOD5, COD, volatile suspended solids, and suspended solids on influent and

ef fl uent streans they should be conposite sanples.

ii. All other sanples should be grab sanples.
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1.

|™

|

|»

|

|©

TABLE D-1: RECOMMVENDED OPERATI ONAL AND CONTROL TESTI NG

Unit Process
Par aneters

Primary
a) BODs/ TSS/ TVS
b) settleable solids

c) pH

Suspended Growt h React or
a) BODs/nutrients

b) TSS/ TVSS

c) 30 m nute SSV/ pH DO
d) microscopic exam

Attached Growth Reactors
a) BODs/nutrients
b) TSS/ TVS/ m croscopi ¢ exam

Testing Location/ Frequenci es

(see key for

descri pti on)

I /bw, 2,3/w
2,3/d
2,3,8/d

I/ bw, 2/w;, 3/bw

6/d; 13/w
6/d
6/w

I/ bw, 2/w;, 3/bw

c) pH, DO

Ponds or Lagoons

a) BODs/nutrients

b) TSS/ m croscopi c exam
c) pH DOt enperature

Anaer obi ¢ Di gestion
a) TS/ TVS
b) pH al kalinity/tenp.

Aer obi ¢ Di gestion

a) TS/ TVS

b) settleable solids
c) pH tenperature

d) microscopi c exam

1/d; 2/w

1/w, 2/w
1/w, 2/w, 7/w
1/d; 7/d

6,11,12/w, 8,9,10, 13/ bw

6, 12/d; 11,15/ bw

6/w, 13/ bw

6,11,12/w;, 13/ bw

6/d
6/d; 15/ bw
6/w, 13/ bw

14/ w
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|

|®

|©

Sl udge Thi ckeni ng
a) TS/ TVS
b) settleable solids

Sl udge Dewat eri ng

a) TS/ TVS

b) pH alkalinity

Chenmical Clarification

a) BOD./ COD/ TSS/ TYS

pH al kal i nity
b) settleable solids/flocculation

C) nutrients
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10. Tertiary Filtration

a) BODs/ TSS 1,2/w
b) pH alkalinity 1,2/d
C) nutrients 1,2/q
TABLE D-1 - KEY
Frequency Sanpling Location
d - Daily 1 Process | nfluent
w - Weekly 2 Process Effluents
bw - Bi weekly 3 Influent plus Return
g - Daily when in Wast e Streans
Oper ati on 4 Fol | owi ng Chem cal Addition
5 Filtered Effluent
Conventional Paraneters 6 Contents of Reactor
BOD; - 5 day bi ochem cal 7 All Cells of Each Lagoon or Pond
oxygen denmand 8 Raw Sl udge
SS - Suspended solids 9 Primary Sl udge
TS - Total solids 10 Secondary Sl udge
VS - Volatile solids 11 Di gester |nfluent

DO - Dissolved oxygen 12 Treated Sl udge
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13 Return Sl udge

Nutrients - Forns of 14 Attached Growth
phosphorus and nitrogen
as required by the 15 Process Supernat ant

certificate operation
permt issued.
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12 VAC 5-581-1040. Al pha and Beta Correction - Factors for Oxygen Transfer

A. Al pha Factor. The alpha factor was once considered to be related only to
wast ewat er characteristics, primarily surfactants. Additional investigations have shown
that the al pha factor varies with other process conditions including mxing intensity,
suspended solids concentration, and other factors, particularly the method of aeration
The al pha factor is unique for a particular wastewater treatnent facility but is difficult
to accurately determ ne; however, standards of practice for nmeasuring the al pha factor have
been proposed. Reported observations on the variations of the al pha factor with diffuser
type are as follows:

Bubbl e Size Range of Al pha
Fi ne 0.4-0.55
Medi um 0.7-0.8
Coar se 0.8-0.9

O her studies have sinmilarly indicated | ower al pha factors for fine bubble
di ffusers in conparison to coarse bubble diffusers. Summaries of reported values for al pha
factors for nechanical aerators indicate a general range of 0.8 to greater than 1.0 with
sone values as low as 0.6. Increasing mxing intensity tends to increase the al pha factor.

B. Beta Factor. The beta factor has been observed to vary over a noderate
range, although the variations are generally | ess than observed variations of the al pha
factor. One nethod proposed for estinating the beta factor uses the TDS concentrati on of
the wastewater and the Standard Methods chart for saturation dissolved oxygen
concentrations at various chloride levels in which

Beta Factor = STCLQST,

wher e

QSTC - saturation dissol ved oxygen concentration at

tenperature, T and chloride concentration, C
(Substitute chloride conc. for TDS conc. when using chart)

and

QST = saturation di ssol ved oxygen concentration at

tenperature, T and chloride concentration of 0.

Val ues reported for the beta factor for domestic wastewater are generally
about 0.95 but considerable deviations fromthis value have been observed for industria
wast ewat er .
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12 VAC 5-581-1050.

ARTI CLE 2.
FORMS.
Port abl e Equi pnment for Sewage Punp Stations.

12 VAC 5-581-1060.

General Jurisdictional Responsibilities for

12 VAC 5-581-1070.

Sewer age Systens Connecti ons.
Permit Forns.

12 VAC 5-581-1050.

Port abl e Equi pnent for Sewage Punp Stations.

A. Conpliance Information. The following infornation is being provided to

denonstrate to the Departnment that the owner* will remain in conpliance, after the addition

of the proposed punping station indicated bel ow

1. Nane of Proposed Punp Station.
Locati on of Proposed Punp Station

2. Omer of Proposed Punp Station (Wien placed into operation).

3. Nunber of Punping Stations in owner's sewerage system using
portabl e equi pment for continuous operability (existing,
approved, plus proposed in this project):

4. Number of Portable Punps/ Generators Required: **

i . Maxi mum nunber of stations on radial extrenity:
ii. Five percent of total nunber of stations (Line A 3. above):

5. Nunber of portable punps or generators*** owned by owner:

Not e: *When the proposed punp station will be transferred to city
ownership and operation then this analysis will be nade for the
city-wide system |If the punp station is to remain under a
private owner's control then the analysis will be performed for

that owner's systemonly.

**The nunber of portable punps/generators required is the |arger

nunber of either A 4.i., or A 4. ii. of this form

***Portabl e equi pment, either singly or in conbination, shall be

capable of operating the largest punp station included in the
total for A 3. of
this form

B. Conpliance Agreenment. This agreenent certifies that:

1.

owner

At the design peak flow the overflow tine* is The

certifies that his standard response tine** as deta|led

in his current service area response plan for a station at the

proposed | ocation is shorter than the overflow time noted

above.
2.

This station and associ ated portable equi pmrent will be

mai nt ai ned and operated in accordance with the owner's

approved operati on and nmmi ntenance program

Nane

Title
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Dat e
Not e: *Time transpiring between high liquid level alarmand the tine
that an overfl ow or backup and subsequent di scharge occurs
(to be determ ned at peak design flow).
**Time transpiring between high liquid | evel alarm and connection
and starting of portable equipnent.
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12 VAC 5-581-1060. Ceneral Jurisdictional Responsibilities for Sewerage
Syst ens Connecti ons.

The following diagrans illustrate variations in sewer service

connections and indicate the regulation jurisdiction (Uniform Statew de

Bui | di ng Code, Sewage Handling and Di sposal Regul ati ons, and the Sewage Col |l ecti on)

and Treatnent Regulations) for review and approval for construction and

operation:

A, Gravity Sewer:

1. Building with Flow by gravity:

oo +
| |

1 1

| | i ! 1 Public or
| | . I ! private
| I LR ++---+ | gravity
| e L R TP ++---+ | sewer

| | 11 | |

1 1 11 1 1

| |

1 1

oo +

2. Jurisdiction: Uniform Statew de Buil ding Code (Code).

B. Punp within Building:

1. Building with Punped fl ow

| |
I I
| |
I I
e + !
| | | |
I I I I
D oo + ! i 1 Public or
Lo ! ! L I | private
P P e oo - - + | gravity
RS MR AR LR o o--- + | sewer
| | 11 | |
I I 1 I I
| | | |
I I I I
e + !

P - Pump within the building served.

2. Jurisdiction: Code when punped flowis |ess than
2000 GPD. Sewage Col | ecti on and Treat nent
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Regul ati ons when punped flow is equal or

greater than 2000 GPD.

C. Punp Remote from Buil di ng

1. Building with renpte Punped fl ow

I

I

I

I

|
I I I
I I I
| | i ' Public or
| Hoeeieee e ++---+ | private
| l P i | gravity
| A ++---+ | sewer
I I 11 I I
I I 11 I I
I I I I
I I I I
oo - + Lo
P - Punp separate fromthe building served.

2. Jurisdiction: Sewage Collection and Treatnent Regul ations
when punped flow is equal to or greater than
2000 GPD. Code when punped flow is | ess than

2000 GPD.

D. Central Pressure or Vacuum System

1. Building with punp or renote vacuum val ve.

system

| |

1 1

S + ! Public or
Lo ! o e eeieeao + private

: : p* : : <v> pressure
b + o e e eeaea o + or vacuum
|

1

|

1
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| |
oo + Lo

*P - Punp nmay or nmay not be provided.

<V> - Shows vacuum valve in service connection.

2. Jurisdiction: Sewage Collection and Treat nent

Regul ati ons.
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E. Gravity or Punped Flow to an On-Site Di sposa

System

1. Building served by on-site pretreatnment

units and drainfield (may or

may not be provided) or other subsurface disposa

Punp that may or nmay not be provided.

PT* Pr et reat ment

may be provided.

2. Jurisdiction:

Code applies to building service connection and punp

i f provided.

Sewage Handl i ng and Di sposa

Regul ati ons

applies to building sewer and o

n-site disposal system

(Alternative di schar gi ng syst ens

subj ect to separate

regul ati ons).

J.2 The Follow ng Notes Explain Synbols Used in the D agrans:

Buil ding drain (up to 5 feet
bui l di ng or structure)

Sewage punp (grinder or non-clogging type)

Bui | di ng sewer or force main

Vacuum val ve for vacuum system

Pretreatment units including septic tanks,
aer obi ¢ package plants, constructed

beyond foundation of

wet | ands, etc.
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12 VAC 5-581-1070. Pernit Forms.

|>

|®

|©

|©

The application for a construction pernmit is to be submitted in accordance
with this chapter using the forns contained in this section.

Fol | owi ng approval of plans and specifications as subnitted in accordance
with this chapter, a construction permt will be issued. The pernit form
is contained in this section.

Fol | owi ng conpl etion of construction the owner nust provide a Statenent of
Conpletion in accordance with this chapter. A Statenent of Conpletion
submittal formis contained in this section.

Following a final inspection an Operation Permt wll be issued in
accordance with this chapter. An Operation Permit formis contained in
this section.
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APPLI CATI ON FOR A CONSTRUCTI ON PERM T

SEVERACE SYSTEM AND/ OR TREATMENT WORKS

For Depart nment

Use Only

Comonweal th of Virginia
Department of Health
Env. Eng. Field Ofice\Di vision:

Heal t h Depart nent
I dentification No.:
Dat e Recei ved:

T +
+- + +- + +- +
Type of System or Works: +-+ NEW +- + UPGRADE +-+ MODI FI CATI ONS
+- + +- +
State Revol ving Loan Fund +-+ YES +-+ NO
Owner :
Name:
Street or Miiling Address:
City State Zi p Code
Phone No.: ( )
Area Code
Aut hori zed Representative:
Name:
Street or Miiling Address:
City State Zi p Code
Phone No.: ( )
Area Code

Consul ti ng Engi neer:

Nane of Firm

Proj ect Engi neer:

Street or Miiling Address:
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Phone No.: ( )
Area Code
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Proj ect Description:

VPDES/ VPA Permt No.:

+- + +- +
+-+ | NTERI M +-+ FI NAL
DATE | SSUED: EXPI RATI ON DATE:
+- + +- +
+-+ System +-+ Wor ks Desi gn Fl ow

Location of Project/Di scharge:

City: County:

Recei ving Stream

Bri ef Description:

d

Inf. BOD concentration ng/ L Inf. TSS concentration

Type of treatnment (if applicable)

Process Description

Fl ow Certification:

Owner of Receiving Sewage Col |l ection Systenf Treat nent Works:
phone #

Street or Miiling Address:

City State Zi p Code
+- + +- +

+-+ Yes +-+ No A flow certificate indicating acceptance of the design flows fromthis
proj ect has been issued by the owner(s) of the receiving sewage coll ection
systenftreatment-works and i s attached.

Adequat e downstream capacity is available or will be provided to convey/treat the design
fl ows, produced by this project, in accordance with certificate/permt requirenents:

Sewer age System Treat ment Wor ks Owner
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(Narme, Title and Signature of
O ficial
Representati ve)



COMMONVWEALTH COF VIRG NI A
Department of Health
Di vi si on of Wastewat er Engi neering
Sewer age System Treat ment Works Construction Permt

is Hereby Granted Pernission to Construct

a Sewerage System Treat ment

Works that will consist of

and that wll

at

have a Design Capacity of

Located in

(city, town, and/or county)

In Accordance with the Provisions of Title 32.1, Chapter 6, Article 2, Section 32.1-164, Code of Virginia As
Amended and t he Regul ations of the Virginia Departnent of Health As Amended (12 VAC 5-581-10 et. sq.). This
Permit is in accordance with the Departnment's approval of Plans, Specifications and O her Docunents as foll ows:

Engi neeri ng Description Sheet Attached ( ) Yes ( ) No

PERM T NO.

EFFECTI VE DATE

RECOMVENDED
Director, Division of Wastewater Engi neering

RECOMVENDED
Director, Ofice of Water Prograns

APPROVED

State Heal th Comm ssi oner
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Name

Environmental Field Ofice
Virginia Departnment of Health
Addr ess

Addr ess

City, Virginia Zp

Subj ect: Bl ank County
Proj ect Nane

Dear Sirs:

This letter is to informthe Virginia Departnment of Health, Division of

Wast ewat er Engi neering, that the project nanme has been substantially conpleted
in accordance with the Construction Pernmit # fill in issued on date. This
Conpl eti on of Construction is in fulfillment of the issued construction permt
as necessary for issuance of an operation pernmt in accordance with the Sewage
Col I ection and Treatnent Regulations (12 VAC 5-581-10 et. sqg.). | certify
that sufficient inspections were nade at ny direction to ensure that ny
statenent above is correct. The followi ng date(s) are proposed for a final

i nspection: dates Please contact nme concerning an acceptable date and tine
for your office.

Si ncerely yours,
Name
Firm

Engi neer's Seal, License
Nunmber and Signature thru Seal

cc: Project Owner
Contractor, if necessary
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COMMONVWEALTH COF VIRG NI A
Department of Health
Di vi si on of Wastewat er Engi neering
Sewer age System Treat ment Works Operation Permt

is Hereby Granted Permission to Operate

a Sewerage System Treatnment Works Having a Design Capacity of

At

Located in

(city, town, and/or county)

____________ In Accordance with the Provisions of Title 32.1, Chapter 6, Article 2, Section 32.1-164, Code of
Virginia As Amended and the Regul ations of the Virginia Departnent of Health As Anended (12 VAC 5-581-10 et. sq.).
This Permit is in accordance with the Departnment's approval of Plans, Specifications and Ot her Docunents as Fol | ows:

And Wth The Understandi ng That W Il Operate
the Sewerage Systeni Treatment Works in Accordance Wth of the Virginia Departnent of Health As Amended (12
VAC 5-581-10 et. sq.).
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Engi neeri ng Description Sheet Attached ( ) Yes ( ) No

RECOMVENDED
PERMT NO. Director, Division of Wastewater Engi neering
EFFECTI VE DATE RECOMVENDED

Director, Ofice of Water Prograns

APPROVED

State Heal th Comm ssi oner



